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Introduction and Overview 


The Santa Clara Valley Water District (District) is responsible for 
providing stream stewardship, water supply, and flood control for 
the County of Santa Clara. 

Stewardship plans have been developed to facilitate a consistent 
and systematic approach for watershed stewardship and the 
comprehensive management of water resources on a watershed-by¬ 
watershed basis, foster partnerships with others, and inform policy 
framework for joint use by cities, the county and the District in 
support of the following: 

• Providing a reliable, healthy, and clean water supply 

• Ensuring the safety and protection of human life and 
property through flood protection; 

• Protecting and restoring water quality for both drinking 
water and aquatic life 

• Comprehensive consideration of the value of healthy 
watersheds through ecosystem restoration and enhancement 

• Where possible addressing other value added opportunities 
for the community through recreation, trails, and open 
space 

During 2000 and 2002, the District developed its first 
stewardship plan for the Coyote Valley Watershed. In 2003 and 
2004, three additional plans were developed for Lower Peninsula, 
West Valley and Guadalupe Watershed Management Areas 
(WMA). Figure 1-1 shows watershed areas where stewardship 
plans were developed. This stewardship plan was developed for the 
Guadalupe WMA, encompassing the northern part of Santa Clara 
County. 

Sponsored in part by the CALFED Bay-Delta Watershed 
Program, this plan describes shared water resources interests and 
provides tools for better management of complex water resource 
issues. This includes promoting coordination among flood 
protection, water supply, water quality, stream restoration, and 
parks, trails, and open space projects. The stewardship plans will 
translate the District’s policies into specific goals and objectives at 
the watershed level. 

This plan functions as a watershed-specific planning and reference 
document for watershed managers and District staff, land 
owners, and agencies. The plan will serve as a tool for watershed 


Santa Clara Valley Water District 


March 2006 


1-1 



Introduction and Overview 


Guadalupe Watershed Stewardship Plan 



Lower Peninsula 


Watershed 
Management Area 


Management Are; 


.Lexirgton 

Reservoir 


'Guadalupe i 
Reservoir 


r Calero\ 
Reservoir 


Aimaden 

Reservoir/ 


.E Isman 


~~1 Watershed Management Areas 
— Creeks 
| Reservoirs 

I I South Bay Baylands 


Santa Gora Valley Water District 


Figure 1-1 


Watershed Management Area. 


baseline conditions, provide data and context for undertaking 
California Environment Quality Act (CEQA) analysis and 
determinations for proposed development affecting watershed 
health, and provide the context for designing projects and making 
mitigation funding decisions related to capital projects and private 
development. 

1.1 User's Guide 

1.1.1 Organization of the Plan 

The Guadalupe Watershed Stewardship Plan is organized into 12 
chapters and appendices as described below and shown in Figure 
1-2. There is a level of redundancy purposely included in some 
sections to aid in the use of each Watershed Management Unit 
chapter as a stand-alone reference. 
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Guadalupe 
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A. Glossary 
B. Methodologies 
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D. District Policies/Plans 
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F. References 


Figure 1 -2 
organization 


1: Introduction and Overview 

This section introduces the stewardship plan for the Guadalupe 
WMA. It includes an overview of the Guadalupe WMA and its 
Watershed Management Units (WMUs), a discussion of how 
this stewardship plan relates to other regional plans and planning 
tools, and the scope of the document. 


2: Summary of Key Watershed Stewardship Planning Issues 
and Stewardship Tools 

This section summarizes the key issues to be considered in 
watershed stewardship planning efforts. These issues include those 
related to water supply operations, flood protection operations, 
water quality, riparian and aquatic habitat, open space, trails, 
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and recreation, and reciprocity issues. This section also describes 
stewardship tools that address the key issues. 

3: Planning Process 

Chapter 3 describes the process by which the Stewardship Plans 
were developed. This includes an overview of the outreach and 
stakeholder involvement, and a description of the project team 
members and their roles. 

4: Local Governments in the Guadalupe Watershed 
Management Area 

This chapter identifies each of the city and county jurisdictions in 
the Guadalupe WMA and provides an overview of their policies 
or goals with regard to flood protection, watershed health, water 
supply, and open space. 

5: Other Jurisdictions in the Guadalupe Watershed 
Management Area 

This chapter summarizes the key regional agencies with 
jurisdiction in the Guadalupe WMA and summarizes the federal 
and state laws and regulations that influence flooding, watershed 
health, water quality and supply, water use, and open space 
protection. 

6 through 9: Watershed Management Units 
Chapter 6 describes the Baylands. The Baylands are represented by 
an area of San Francisco Bay that lie between mean low water and 
the highest observed tide. The Wetlands Advisory Group considers 
Baylands to be the shallow water habitats around the San 
Francisco Bay between the maximum and minimum elevations of 
the tides. They are the lands that are touched by the tides, plus the 
lands that would be tidal in the absence of any levees, seawalls, or 
other human-made structures that block the tides. The definition 
of “Baylands” proposed by the Wetlands Advisory Group is 
a more refined definition that may be used in future reports 
and is consistent with the San Francisco Bay Area Wetlands 
Ecosystem Goals Project Report. The Wetlands Advisory Group 
is a subgroup of the Watershed Management Initiative (WMI) 
and provides technical assistance on wetlands in an advisory 
function to the subgroups and the core group for all WMI 
products. For the purposes of the Watershed Stewardship Plans, 
the Baylands are considered a Watershed Management Unit, a 
geographically defined area that is to be used as a functional unit 
for management. 
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Chapters 7 through 9 provide the results of the watershed 
assessment of historical and existing conditions, visioning, and 
project identification completed for each of the WMU’s that make 
up the Guadalupe WMA. They are: 

• Chapter 7: Alamitos 

• Chapter 8: Guadalupe Creek 

• Chapter 9: Los Gatos 

Each of these chapters begins with an overview of and a summary 
of key issues in the WMU. The key issues summarized relate to 
the following topics: water supply operations; flood protection 
operations; water quality, riparian and aquatic habitat; open space, 
trails and recreation; and reciprocity. Findings from the watershed 
assessment, including hot spots and sensitive areas, are presented. 
The Guadalupe Watershed Management Area assessment 
findings are discussed by topic: land use patterns, hydrology and 
geomorphology, water supply, flood protection, ecosystem health, 
open space and trails. Chapters 6 through 9 also identify data gaps 
for each watershed assessment and discuss stressors, challenges, 
and solutions for flood protection, watershed health, water supply, 
and open space/recreation and trails. And they identifiy goals and 
objectives for each WMU. Finally, these fine-scale assessments 
discuss candidate programs, projects, and activities for the WMU, 
how these projects should be prioritized, and how they could 
be funded. They also outline an implementation strategy for the 
prioritized projects and activities. 

Alamitos Creek was selected as the WMU for supplemental field 
data collection to address information gaps that limit watershed 
stewardship planning. Therefore, Chapter 7 includes the results of 
this supplemental data collection. 

10: Implementation and Ranking 

This chapter describes the ranking and implementation for 
projects as a result of the fine scale assessment completed for the 
Guadalupe WMA. 

11: Adaptive Management for the Guadalupe Watershed 
Management Area 

This chapter outlines the next steps for a watershed stewardship 
program for the Guadalupe WMA, including partnership 
opportunities among the District, local governments, and other 
agencies. 
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How to Use this Plan 


If you are 

Then go to 

For 


Chapter 1 

An overview of the Stewardship Plan 

Wondering how best to use 
this document 

Contact the District's 
Watershed Stewardship 

Plan Project Manager at 
(408)265-2600 


A home owner who wants to 
learn about your watershed 

Chapter 1 

An overview of the Watershed Management Area, key 
issues and tools available 

Chapter 6-1 0 

Detailed information on the WMU in which you live 

A developer proposing 
a development in the 
Watershed 

Chapter 1, and 6-1 0 

A description of the water resources features on or near 
your development site, tools/basis for proper siting and 
drainage designs 

Chapter 11 

The District's and other jurisdictions' major projects in or 
near your development sites. 


Appendix C 

Land use policies for cities within your tarqet area 

A public works engineer 

Chapters 6-1 0 

Detailed information on the WMU's in that fall in your City 

seeking information on 
the land use patterns and 
policies in your City 

Appendix C 

A description of the water resource and stewardship policies 
in your city 

District Staff 

Chapters 1 -5 

Overview of the WMA 

Chapters 6-12 

WMU-specific information 


1.2 Overview of the Planning Area 

This section provides an overview of the Guadalupe WMA and 
its four WMUs. In addition, this section provides a brief overview 
of the pilot project area for which a fine-scale analysis was 
conducted. 

1.2.1 The Watershed Management Area 

The watershed stewardship plans are organized by Watershed 
Management Areas (WMAs), which are geographic units used 
by District staff for management. The Guadalupe WMA, which 
is drained by the Guadalupe River and its tributaries, is located 
between the Coyote Valley Watershed and the West Valley 
Watershed. The watershed falls within Santa Clara County and 
encompasses 109,594 acres. 

1.2.1.1 Jurisdictions 

The WMA includes portions of the following five cities, as well as 
portions of unincorporated Santa Clara County: 

• Campbell 

• Santa Clara 

• Los Gatos 

• Monte Sereno 
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• San Jose 

The city and county boundaries within the Guadalupe WMA are 
shown in Figure 1-3. 

1.2.2 Watershed Management Units in 
the Guadalupe WMA 

This WMA can be divided into several Watershed Management 
Units (WMUs), which are geographic subareas based on stream 
order and significant changes in hydrology (e.g., large dams) 
and other features. The purpose of the WMU delineations 
is to provide practical functional units that share common 
management issues and characteristics that must be accounted 
for in development of appropriate stewardship options. WMUs 
were used as the basis for assessments, visioning, stewardship tool 
selection, and implementation. 

The Guadalupe WMA is made up of four WMUs: the main stem 
of the Guadalupe River, Guadalupe Creek, Alamitos Creek and 
Los Gatos Creek. The four WMU’s that make up the Guadalupe 
WMA can be seen in Figure 1-4. 

The main stem of the Guadalupe River is the subject of much 
study and interagency coordination. A large amount of research, 
analysis, and project development has been undertaken by the 
District and other agencies in recent years. These efforts have 
included three large scale flood control and river restoration 
efforts, the Upper, Middle, and Lower Guadalupe Flood Control 
Projects. For this reason, the main stem is not covered by a WMU 
chapter in the watershed stewardship plans. Each of the other 
three WMUs, Guadalupe Creek, Alamitos Creek, and Los Gatos 
Creek, are described in detail in Chapters 7 through 9. 

Alamitos Creek was selected as the pilot WMU for the Guadalupe 
WMA. The selection methodology is described in Appendix 
B, and the complete Alamitos Creek Watershed Assessment is 
contained in Chapter 7 of this document. 

1.2.3 Physical Conditions in the 
Guadalupe Watershed Management 
Area 

Water resource features in the Guadalupe WMA include the 
creeks that drain its four WMUs, wetlands, lakes, and reservoirs. 
The key water resource features in the Guadalupe WMA are 
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Figure 1 -3 Cities in the Guadalupe WMA. 
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Figure 1 -4 Watershed Management Units in the Guadalupe Watershed Management Area. 
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shown in Figure 1-5 and will be discussed in greater detail in 
Chapters 7 through 9. 

The Guadalupe WMA includes the following District-operated 
reservoirs: Lexington, Vasona, Guadalupe, Almaden, and Calero. 
In addition, one reservoir, Lake Elsman Reservoir, is privately 
operated by the San Jose Water Company. The Guadalupe, 

Calero, and Almaden Reservoirs are located in the headwaters of 
the Upper Guadalupe River, while Lake Elsman, Lexington and 
Vasona Reservoirs are located along Los Gatos Creek. They serve 
as sources of water supply, storage, and groundwater recharge. 
These are shown in Figure 1-5. 

1.2.3.1 Major Faults 

Three major faults run through the Guadalupe WMA. They are 
the San Andreas Fault, the Sargent Fault and the Monte Vista 
Fault. These are depicted in Figure 1-6. These faults have multiple 
subfaults. 

1.2.3.2 Mines 

Numerous mines are scattered throughout the Guadalupe WMU. 
Figure 1-7 shows the distribution of mines in the Santa Clara 
Valley Water Basin. As can be seen in the figure, the majority of 
these mines are abandoned. One producing sand and gravel mine 
is located in the southwestern portion of the WMA, near the 
Lexington Reservoir. 

1.2.3.3 Groundwater 

The groundwater subbasin in which the Guadalupe WMA 
is located is known as the Santa Clara Valley subbasin, 
which extends from Coyote Narrows at Metcalf Road to the 
county’s northern boundary. The division of the subbasin into 
hydrogeologic zones is depicted into Figure 1-8. The primary 
hydrogeologic zones are: 

• confined zone - an area that is overlaid with a thick layer of 
clay. 

• unconfined zone - an area that has not thick clay layers. 

1.2.3.4 Flooding 

The Guadalupe WMA represents the District flood management 
zone called the Central Zone. Flooding is a common occurrence 
in much of the watershed. During flood events, the Guadalupe 
River causes flows to back up in its downstream tributaries. 
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Figure 1 -5 Water resources in the Guadalupe WMA. 
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Figure 1 -6 Faults in the Guadalupe WMA. 


During the 100-year flood event, the floodplain inundates an area 
approximately 2,310 acres in size and can cause extensive damage 
to roads and property. This area can be seen in Figure 1-9. 

The Guadalupe WMA is the subject of numerous and extensive 
flood control projects. These are described in greater detail in 
Chapter X. 

1.2.3.5 Source Water Protection Zones 

The District has designated source water protection zones to 
distinguish drinking water supply zones. Water sources in the 
Guadalupe WMA include Anderson, Calero, and Almaden 
Reservoirs. The source water protection areas are depicted in 
Figure 1-10. Source water protection includes 400-foot buffers 
around water supply reservoirs, 2,500-ft buffers around source 
water intakes, and 200-foot buffers along creeks providing 
drinking water. 
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1.2.3.6 Channel Conditions 

Channel characteristics are further described in Figures 1-11 and 
1 — 12. Figure 1-11 demonstrates the elevation range of each main 
stem creek in each individual WMU. In the Guadalupe WMA 
these creeks include Alamitos Creek, Guadalupe Creek, and Los 
Gatos Creek. Guadalupe River, a major hydrologic component of 
the WMA, is also included. 

As seen in Figure 1-11, Los Gatos Creek reaches the highest 
elevation of the creeks and is the longest creek in the WMA. 
Alamitos Creek is the shortest creek studied for coarse-scale 
analysis. This is partly due to the fact that while Guadalupe Creek 
and Los Gatos Creek extend through their respective reservoirs, 
Alamitos Creek ends at Almaden Reservoir. 

Additionally, this longitudinal profile shows that the upstream 
portion of Guadalupe Creek has the steepest slope of any creek 
segment in the WMA. Areas of consistent elevation (those places 
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Figure 1 -8 Groundwater resources in the Guadalupe WMA. 


of flat, horizontal segments) are representative of the WMAs 
reservoirs and lakes. For example, the end of Alamitos Creek is a 
flat horizontal segment that represents Almaden Reservoir. 

Figure 1-12 depicts the percentage of channel type, as defined 
by the Montgomery-Bufhngton classification of streams. The 
Montgomery-Bufhngton classification system serves to explain a 
channel and its inherent hydrologic characteristics based on slope, 
gradient, substrate, and other factors. In Figure 1-12 we see that 
the greatest proportion of all streams analyzed is the 0.1-2% slope 
with a potential for pool-riffle sequences. 

1.2.3.7 Longitudinal Profile 

The longitudinal profile (Figure 1-11) presents a visual 
representation of the gradient of the mainstem channel in 
transition from the mouth to the headwaters. Los Gatos Creek 
is the longest and highest reaching of the three creeks originating 
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Figure 1-9 Flooding in the Guadalupe WMA. 


in the ridges of the Santa Cruz Mountains. Lake Elsman and 
Lexington Reservoir are represented by flat sections of the profile. 

Guadalupe Creek has the steepest gradient of the three creeks. 
Upstream of the Guadalupe Reservoir, the creek drops sharply 
losing nearly 750 feet of elevation in approximately 8.000 of 
stream length before reaching the reservoir. Downstream of the 
reservoir, the creek has a more moderate gradient until reaching 
the flat alluvial portion of the creek near Masson Dam. 

Mainstem Alamitos Creek begins at the Almaden Reservoir. 
Because of this, the area described is from the reservoir 
downstream. The vertical portion of the profile indicates the dam 
face followed by a moderate gradient while the stream meanders 
through the Almaden Valley. 

The profiles representing Guadalupe and Alamitos Creeks 
combine to form Guadalupe River. This point on the chart 
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corresponds to the aread immediately downstream of Lake 
Almaden where the Guadalupe River begins. 

1.2.4 Key Infrastructure Within the 

Guadalupe Watershed Management 
Area 

Key infrastructure features in the Guadalupe WMA include small 
segments of Highways 85 and 101 and Interstates 280 and 880, 
which pass through the northern portion of the WMA, dams 
and flood control structures, water conveyance pipelines, pump 
stations, canals, and ditches, and groundwater recharge facilities. 
The linkages are briefly described below. 

The WMA contains six reservoirs contained by either rolled earth 
or concrete dams. These are described in greater detail in Section 
1.2.3 and include the Guadalupe, Calero, Almaden, Lake Elsman, 
Lexington, and Vasona reservoirs. Reservoir water originates from 
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Location from the mouth (ft) 

Source: USGS 10-m resolution Digital Elevation Model 

Figure 1-11 Elevation ranges of WMUs in the Guadalupe WMA. 
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Figure 1-12 Percentage of channel type in each WMU of the Guadalupe WMA. Classifications of 
streams are base on the Montgomery-Buffington system. 
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local (e.g., storm runoff) and imported sources (i.e., Sacramento/ 
San Joaquin Delta via the State Water Project, the Central Valley 
Project, or the San Felipe Project). 

The primary purpose of the reservoirs is for groundwater recharge 
and flood control. Water is released from the reservoirs via 1) the 
dam, 2) canals, and 3) pipelines. Water can be released from the 
dam into the downstream portion of Guadalupe Creek, Alamitos 
Creek, Calero Creek, or Los Gatos Creek and can also be diverted 
from one reservoir to another to control water level, as is the case 
between Almaden and Calero Reservoirs via the Almaden-Calero 
Canal. 

There are several pipelines and pump stations that are used to 
convey water 1) from the reservoirs directly into the various creeks 
within the WMA to replenish flows and groundwater recharge 
potential, 2) directly into groundwater percolation ponds, or 3) to 
water treatment plants outside of the WMA (i.e., Santa Teresa and 
Rinconada Water Treatment Plants). 

Nine of the eighteen groundwater recharge percolation ponds that 
the District operates are located in the Guadalupe WMA. These 
receive water from Guadalupe Creek, Alamitos Creek, Los Gatos 
Creek, and Calero Reservoir (via the Almaden Valley Pipeline and 
the Vasona Pump Station). 


Effort 
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Encouraged WMI stakeholders 
participation in the Stewardship 
Planning process; 

Formed a Stewardship Planning 
Workgroup to provide a discussion 
forum throughout the planning 
process. 

www.scbwmi.org 

Water Resources Protection 
Collaborative 

Provided input in consultant selection 
and scoping processes; 

Reviewed relevant watershed policies 

http://www.concurinc.com/ 
scvwdcuperti no/index, html 

Guadalupe-Coyote Resource 

Participated in SPW meetings and 

(408) 288-5888 

Conservation District 

visioning 

home.pacbell.net/qcrcd/ 

Guadalupe Watershed Integration 

Participated in SPW meetings and 


Working Group (GWIWG) 

visioning 


others - to be added upon completion 


of stakeholder interviews 
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Public access to the specific locations of much of the infrastructure 
is limited because of Homeland Security concerns. These concerns 
preclude the inclusion of detailed maps in this document. 

1.3 Project Methodologies 

Methodologies for analysis used in developing the stewardship 
plans are described in detail in Appendix B. These include the 
following methodologies: 

• Data collection and organization for coarse- and fine-scale 
assessments 

• Selection of watershed for fine-scale assessment 

• Stakeholder involvement 

• Land use planning analysis 

• GIS mapping 

• Geomorphology 

• Historical ecology 

• Project ranking 

1.4 Indicators and Environmental 
Content Summaries 

The project team, working in conjunction with stakeholders, has 
identified several indicators and environmental context summaries 
to support the historical and existing conditions assessment of the 
District interest areas (Figure 1-13). The purpose of this section 
is to describe and define the indicators and environmental context 
summaries that are used in this project. 

Indicators are also being developed as part of the Santa Clara 
Valley Water District Watershed Monitoring and Assessment 
Program. The monitoring program will use a series of indicators 
to facilitate evaluation of assessment questions within the four 
interest areas. The indicators for the watershed stewardship project 
were developed prior to the completion of the list of indicators 
that are being developed for the District’s comprehensive 
monitoring program. However, the WSP indicators were 
developed to be as consistent as possible with the emerging 
indicators and assessment framework. The WSP indicators will 
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Definition of an Indicator 

An indicator is a feature 
that may be evaluated in 
order to provide a measure 
of progress towards a 
stated objective. For the 
WSP, objectives are linked 
to the following District 
Ends Polices: Flood 
Protection; Water Supply; 
Ecosystem Health; and 
Trails, Recreation, and 
Open Space. Indicators 
will provide information 
regarding trends on progress 
towards intrest area goals 
as impacted by projects and 
or activities within individual 
watershed management 
units (WMU). Indicators 
provide information on 
factors that may be negatively 
impacting conditions within 
a WMU, information to 
help select the suite of 
watershed stewardship 
tools to implement, and 
to evaluate progress 
following implementation 
of stewardship 
recommendations. 

Definition of an 
Environmental Context 

Summary (ECS) 

Environmental context 
summaries provide 
background information on 
a feature within a watershed 
management unit that 
supports the historical or 
existing condition assessment. 
The information provided in 
an ECS generally cannot be 
expressed as an indicator but 
contributes to an enhanced 
understanding of factors 
potentially impacting interest 
area objectives and informs 
the selection of stewardship 
options. 


be adjusted to be consistent with the indicators adopted by the 
Watershed Monitoring and Assessment Program. 

Three primary objectives of WSP indicators are to provide 
information to: 

• Assess the historical and existing condition of an interest 
area 

• Evaluate factors that affect the watershed management unit 
conditions that impact components of the interest area goals 

• Support consideration of watershed stewardship options to 
improve conditions related to the interest areas objectives. 

The indicators used in this project are described below: 

Urbanization (extent and pattern) is the percent of watershed 
land use that is classified as intensively developed. It relates to 
the open space, trails, and recreation interest area by estimating 
the potential future impacts on the undeveloped portion of 
the watershed; the flood protection interest area by estimating 
density of property at risk and the future hydrologic impact to 
the streams by increased density; the water supply interest area by 
understanding potential increase in water supply demand; and the 
ecosystem-health interest area through urban related impacts and 
diminished flexibility with restoration and stream buffer options. 
Examples of watershed stewardship tools related to urbanization 
include land use planning, watershed stewardship programs, land 
conservation, better site design, stormwater treatment practices, 
and non-stormwater discharge controls. 

Impervious surface (extent and pattern) is the percentage of the 
watershed management unit surface area that has lost infiltration 
capacity due to placement of impervious surfaces. Impervious 
surface influences the water supply interest area by preventing 
infiltration; the flood protection interest area by increasing 
flows during flood events; and the ecosystem health interest area 
by increasing scour and stream bank erosion potential during 
flood events. Examples of watershed stewardship tools related to 
impervious surface include land use planning, better site design, 
and stormwater treatment practices. 

Public right of way is the extent of stream channel that has 
public access via service roads, public parks or lands, or easement. 
It relates to the open space, trails, and recreation interest area by 
indicating the relationship that the public has with the region’s 


1-20 


March 2006 


Santa Clara Valley Water District 





Guadalupe Watershed Stewardship Plan 


Introduction and Overview 


COARSE SCALE ASSESSMENT INDICATORS & ENVIRONMENTAL CONTEXT CATEGORIES 


Historical, Existing, 
and Projected 
Land Use Patterns 


Urbanized - extent 
and pattern 


Impervious 
surface - extent 
and pattern 


Public right of way 
- access corridors, 
easements 


Hydrology 
and 

Geomorphology 


Impervious 
surface - 

hydrologic regime 


Water Supply 


Flood Protection 


J 


Infiltration/ 

Recharge 

Potential 


Flood damage 
property estimates 


Channel 
modification - 
extent and pattern 


Use/Availability 

Ratio 


Watershed 
erosion potential 
(overland) 


Extent of channel 
meeting/exceeding 
design 

specifications 


I 


Condition relative 
to impacts from 
future growth 


Extent of stream 
sedimentation 


Stream bank 
stability - earthen 
channel 


Ecosystem Health 


Open Space 
and Trails 


Riparian and channel 

habitat 

• extent of 
development within 
riparian corridor 

• fish barriers 

• stream bank stability 

• extent and quality of 
channel modification 

• extent and quality of 
aquatic habitat 

■ riparian vegetation 
characteristics 


X 


Extent of trails 


Extent of open 
space and parks 


Recreational 

access 


Biological 
assemblages 
■ extent of invasive 
species 

• cold-water fish 
assemblages 

• warm-water fish 
assemblages 

• macroinvertebrate 
assemblages 

I 


Surface Water 
Quality 

■ Pollutants of 
concern 

■ extent of 
sedimentation 

• trash problem areas 


Figure 1-13 Coarse-scale indicators used to assess conditions in mission objective areas plus land use 
planning and hydrology and geomorphology. 

creeks; with ecosystem health interest area as a measure of access 
to implement streamside restoration projects; and with the flood 
protect interest area as a measure of access for maintenance 
operations. Examples of watershed stewardship tools related to 
public right of way include stewardship education, watershed 
stewardship programs, land or easement purchase, and land use 
planning. 

Extent of impervious surface (hydrologic regime) is a reflection 
of the percentage of the watershed management unit surface area 
that has lost infiltration capacity due to placement of impervious 
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surfaces. The extent of impervious surface relates to the flood 
protection interest area because of the potential to increase the 
frequency and intensity of flood flows with increasing levels of 
imperviousness; the ecosystem health interest area for potential 
impact on aquatic habitat, channel conditions, stream bank 
stability, and restoration design options; and the water supply 
interest area through reduced infiltration potential. Examples of 
watershed stewardship tools related to impervious surface include 
land use planning, better site design, and stormwater treatment 
practices. 

Channel modification (extent and pattern) is measured as the 
percentage of the stream length that has been modified through 
hardening of the bottom or sides. Hardened channels can include 
concrete-lined and engineered dirt channels that have limited 
vegetation and groundwater recharge potential because the 
substrate forms a barrier to root growth and water percolation. 
Channel modification relates to the ecosystem health interest 
area by reducing riparian and aquatic habitat suitability, the 
water supply interest area by impacting sediment transport and 
stream bed percolation capacity, and the flood protection interest 
area by changing the creek-flood plain interface. Examples of 
watershed stewardship tools related to channel modification are 
stream restoration, aquatic buffers, land use planning, watershed 
stewardship programs, erosion and sediment control, and 
stormwater treatment practices. 

Watershed erosion potential is a conglomerate measure of 
soil erodibility, land cover, slope, and geology. It relates to 
the ecosystem health interest area by estimating the potential 
contribution of watershed soil erosion; the flood protection 
interest area by potential impact to the flood protection capacity 
to the channel trough accumulation of excess sediment; and 
the open space, trails, and recreation interest area through the 
sensitivity to the design of trail systems to minimize erosion 
potential. Examples of watershed stewardship tools related 
to erosion potential include land use planning, erosion and 
sediment control, stream buffers, land conservation, and refined 
maintenance practices. 

Extent of stream sedimentation was qualitatively measured by 
the project team based on locations of District sediment removal 
in 1999 and 2001. The amount of sediment removed from the 
stream channel can be used as a line of evidence to evaluate 
whether there is an excessive sediment load in the channel. The 
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extent of stream sedimentation relates to the water supply interest 
area by impacting infiltration potential, the ecosystem health 
interest area by reducing aquatic habitat potential and spawning 
gravels for fisheries and, the flood protection interest area by 
decreasing the flow capacity of the stream. Examples of watershed 
stewardship tools related to stream sedimentation include erosion 
and sediment control, refined maintenance practices, and stream 
restoration. 

Stream bank stability relates to the ecosystem health interest area 
by reducing riparian habitat stability, the flood protection interest 
area by eroding into the stream and reducing flow capacity, and 
the open space, trails, and recreation interest area by reducing 
opportunities for creekside trail corridors. Examples of watershed 
stewardship tools related to stream bank stability include land 
use planning, aquatic buffers, stream restoration, stormwater 
management practices, erosion and sediment control, and better 
site design. 

Infiltration and recharge potential is measured qualitatively 
by the locations of percolation ponds, the amount of channel 
flowing over the unconfined zone, and the channel type (hardened 
v natural earth) flowing over the unconfined zone. Infiltration 
and recharge potential relates to the water supply interest area 
by estimating the ability of the watershed to contribution to the 
groundwater aquifer. Examples of watershed stewardship tools 
relating to infiltration potential include erosion and sediment 
control, better site design, and land use planning. 

The use/availability ratio is a measure of the ratio of the quantity 
of water that is used for industrial, agricultural, or personal use to 
the amount of renewable water within the watershed. The larger 
the ratio is, the greater the stress to the system. The use/availability 
ratio is related to the ecosystem health interest area by assessing 
the stress placed on the system based on water shortages. Examples 
of watershed stewardship tools related to the use/availability ratio 
include land use planning and watershed stewardship programs. 

Flood damage property estimates are currently being created 
by District staff. When they are completed they will relate to the 
flood protection interest area by determining the severity of floods 
from a financial perspective. Examples of watershed stewardship 
tools related to flood damage estimates include land use planning, 
aquatic buffers, erosion and sediment control, stormwater 
treatment practices, and non-stormwater discharge controls. 
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Extent of channel meeting/exceeding design specifications is 
based upon Waterways Management Model data that gives the 
flood conveyance by reach. All channels in the WMA should 
be able to convey the 1-percent flood flow. The proportion 
of channel meeting design specifications relates to the flood 
protection interest area by expressing the behavior of the stream 
given the engineering. Examples of watershed stewardship 
tools related to channel meeting design specifications include 
stormwater treatment practices, non-stormwater discharge 
controls, and watershed stewardship programs. 

Extent of development within riparian corridor evaluates the 
extent that development has encroached upon a 100-foot stream 
corridor measured from mid-channel. This indicator relates to 
the ecosystem health interest area by estimating the amount of 
riparian buffer on the stream, the flood protection interest area by 
measuring the access to flood plain, and the open space, trails, and 
recreation interest area as it relates to creekside trail connectivity. 
Examples of watershed stewardship tools related to extent of 
riparian development include watershed stewardship programs, 
stewardship education, aquatic buffers, land use planning, stream 
restoration, better site-design and erosion and sediment control. 

Fish barriers are a measure of the number and severity of fish 
passage barriers within the WMU stream channels. The number 
and location of fish barriers relates to the ecosystem health 
interest area by identifying impediments to in-stream migration 
of anadromous fishes. Examples of watershed stewardship tools 
related to fish barriers include stream restoration, better site 
design, watershed stewardship programs, and refined maintenance 
practices. 

Stream bank stability is measured by the frequency and extent 
of stream bank failure, as conducted in the Calabazas Creek Fine- 
Scale Assessment. Stream bank stability relates to the ecosystem 
health interest area by indicating the stability of the riparian 
community, the flood protection interest area by hinting at the 
likelihood of the stream bank to fail in flood events, and the 
water supply indicator by relating to the amount of sediment 
contributed to the channel by in-stream erosion. Examples of 
watershed stewardship tools related to stream bank stability 
include stream restoration, better site design, aquatic buffers, and 
erosion and sediment control. 

Extent and quality of channel modification is measured as 
the length of channel that has been hardened and reinforced. 
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Channel modification relates to the ecosystem health interest 
area by estimating the amount of altered aquatic habitat and the 
flood protection interest area by exposing inadequate channel 
modification types. Examples of watershed stewardship tools 
related to the extent of channel modification include stream 
restoration, watershed stewardship programs, and better site 
design. 

Extent and quality of aquatic habitat is a reflection of riparian 
community, water quality, and biological assemblage information. 
Aquatic habitat relates to the ecosystem health interest area by 
estimating the proportion of channel suitable for aquatic life. 
Examples of watershed stewardship tools related to the extent of 
aquatic habitat include watershed stewardship programs, aquatic 
buffers, stream restoration, and erosion and sediment control. 

Riparian vegetation characteristics are measured by the extent 
and type of riparian community found along the stream corridor. 
Riparian vegetation relates to the ecosystem health interest area by 
describing the characteristics of the natural community that might 
be restored. Examples of watershed stewardship tools related to 
riparian vegetation characteristics include stream restoration, 
watershed stewardship programs, and land conservation. 

Extent of invasive species is based upon georeferenced data 
marking the locations of species invasion in the watershed. 

Invasive species relate to the ecosystem health indicator by 
indicating the health of the natural community and the flood 
protection indicator by highlighting species that might enhance 
the possibility of flooding due to clogged creeks. Examples of 
watershed stewardship tools related to the extent of invasive 
species include stewardship education, watershed stewardship 
programs, stream restoration, and refined maintenance practices. 

Cold-water fish assemblages describe the current and potential 
locations of cold-water and anadromous fisheries. The cold- 
water assemblages relate to the ecosystem health interest area by 
indicating the stream water quality by cold-water species presence. 
Examples of watershed stewardship tools related to the cold- 
water fish assemblages include stream restoration, stewardship 
education, aquatic buffers, and watershed stewardship programs. 

Warm-water fish assemblages describe the current and 
potential locations of warm-water fisheries. The warm-water 
fish assemblages relate to the ecosystem health interest area 
by indicating the stream water quality by warm-water species 
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presence. Warm-water species are typically more tolerant than 
cold-water species to adverse conditions. Examples of watershed 
stewardship tools related to warm-water fish assemblages include 
stream restoration, watershed stewardship programs, stewardship 
education, and aquatic buffers. 

Macroinvertebrate assemblages are a measure of the 
presence and community type of invertebrates in the stream. 
Macroinvertebrate assemblages relate to ecosystem health 
interest area by indicating the health of the steam by their 
presence. Examples of watershed stewardship tools related to 
macroinvertebrate assemblages include stream restoration, 
stewardship education, watershed stewardship programs, and 
aquatic buffers. 

Pollutants of concern include such things as chlorinated 
byproducts and those chemical compounds that were historically 
present and may remerge under appropriate circumstances. 
Pollutants of concern relate to the ecosystem health interest area 
by impacting aquatic floral and faunal communities, and the 
water supply interest area by effecting water quality. Examples 
of watershed stewardship tools related to pollutants of concern 
include non-stormwater discharge controls, stormwater treatment 
practices, and erosion and sediment control. 

Extent of sedimentation was examined from a water quality 
as it relates to ecosystem health perspective. The extent of 
sedimentation relates to the ecosystem health interest area by 
reducing habitat suitability. Examples of watershed stewardship 
tools related to the extent of sedimentation include erosion and 
sediment control, refined maintenance practices, and better site 
design. 

Trash problem areas are measured and continually updated by 
SCVURPPPs efforts. The trash hotspots relate to the ecosystem 
health interest area by assessing sites of consistent pollution, 
the flood protection interest area by indicating sites of potential 
stream clogging, and the water supply interest area by predicting 
water quality degradation. Examples of watershed stewardship 
tools related to trash hotspots include stewardship education and 
watershed stewardship programs. 

Extent of trails is measured by miles of trail, proximity to the 
stream network, and by trail connectivity within the watershed. 
The extent of trails relates to the open space, trails, and recreation 
interest area by estimating the amount of trail available to the 
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public and the trail connectivity throughout the watershed and 
the ecosystem health interest area by revealing sites of potential 
restoration or education opportunities. Examples of watershed 
stewardship tools related to the extent of trails include land 
conservation, stewardship education, land use planning, and 
stream restoration. 

Extent of open space and parks is measured as acres of protected 
lands in the watershed, especially adjacent to streams. The extent 
of open space and parks relates to the open space, trails, and 
recreation interest area by estimating the amount of protected 
lands in the watershed and the ecosystem health indicator by 
locating regions that are protected from urban development and 
wildland encroachment. Examples of watershed stewardship tools 
related to the extent of open space include land conservation, land 
use planning, and watershed stewardship programs. 

Recreation access is measured by the proportion of protected 
lands that are open to the public, especially those in close 
proximity to creeks and streams. Recreational access relates to the 
open space, trails, and recreation interest area by indicating the 
extent to which the public can interact directly with the natural 
features of the watershed. Examples of watershed stewardship 
tools related to recreation access include watershed stewardship 
programs, stewardship education, land conservation, and land use 
planning. 

The environmental context summaries used in this document are 
described below: 

The longitudinal profile summarizes the length, elevation, and 
gradient of the streams. The profiles can be used to compare 
among streams as it relates to fisheries potential, amount of stream 
in the protected uplands, and the variation in stream gradient 
from headwaters to the mouth. 

Landslide locations and susceptibility describe past landslide 
histories as a way to predict future landslide locations. This can 
then be applied to future land use planning as it refers to issues 
such as residential development and trail construction. 

The presence of reservoirs can explain the relative importance 
of a particular system to water supply operations. The value 
of reservoirs to the integrated system of water supply, flood 
protection, and recreation can be used to determine which 
reservoirs are still offering benefits to the system and those that 
may be appropriate for removal. 
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Groundwater basins determine the role of a particular waterway 
in the District’s groundwater recharge programs. Groundwater 
basins are maintained by infiltration and recharge through the 
unconfined zone. Percolation ponds and unmodified streams 
that exist in the unconfined zone play an important role in the 
District’s water supply operations. 

The condition relative to impacts from future growth combines 
information from flood history, extent of channel meeting/ 
exceeding design specifications, extent of impervious surface, 
and projected change in land use to assist with evaluation of 
the potential for future impacts on flood protection and hydro¬ 
modification of the channel. 

Other infrastructure for water supply summarizes additional 
parts of the District’s water supply operations. This infrastructure 
may include pipes from other water agencies and within 
watersheds. Changes in District and county policy following the 
creation of the Department of Homeland Security have prevented 
the inclusion of much of this information in this report. 

Flood history provides background on flooding locations and 
severity that can be used to help assess the relative need for flood 
protection projects. Channel modification history should be used 
in tandem with flood history to further explore how the channel 
has behaved in reaction to modifications made. 

Channel modification history provides information related to 
projects that have been undertaken to address flood protection 
issues within the watershed management unit. The channel 
modification history should be used in conjunction with the flood 
history to evaluate the relative success of the flood protection 
projects in reducing the frequency of floods within the watershed 
management unit. 

Status of local storm drainage systems is an ECS that is 
proposed for use in future WSP assessments. This category will 
provide information on the extent to which WMU storm drainage 
infrastructure includes up-to-date stormwater management 
practices that minimize the impacts of hydro-modification on 
WMU streams. 

Infrastructure condition/life-cycle assessment helps to establish 
the likelihood of infrastructure failure and the need for retrofitting 
based on current conditions. Any retrofit or further modification 
of infrastructure will be aided by such an assessment. 
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The modified Montgomery-Buffington classification helps to 
gain a more complete understanding of stream ecosystem health. 
This assessment can be used as a combination of hydrology and 
biology disciplines. 

Special status species indicate regions and sites that should be 
dealt with in an expedient manner to ensure survival of the local 
population of the sepcial status species. These special status species 
also indicate legal and public policy restrictions to be considered. 

Risk factors are controlled situations like a metal plating 
operation that is under permit or a site where hazardous chemicals 
are stored but not released but pose a risk. Other risk factors 
may be an animal feed lot operation, old abandoned mines, etc. 
Possible contaminant contributions from each of these operations 
necessitate consistent attention. 

303(d) impairment listings designate those pollutants of 
particular concern that are monitored as determined by the 
RWQCB. These listings can heavily impact the way in which a 
restoration program related impacts from past anthropogenic 
activities are undertaken or how current pollutant loading to the 
streams should be addressed. 

1.5 Relationship of this Plan to 
Other Regional Plans and 
Policies 

This stewardship plan builds on and complements other water 
resource planning and stewardship efforts by the District, local 
agencies, and stakeholder groups. Coordination among these 
efforts is crucial to the successful management of the Guadalupe 
WMA by the District and all jurisdictions in the area. The 
following sections describe key past and current planning efforts 
and their relationship to this stewardship plan. 

1.5.1 Santa Clara Basin Watershed 
Management Initiative and 
Watershed Action Plan 

The Santa Clara Basin Watershed Management Initiative (WMI) 
was formed in 1996 by the US Environmental Protection Agency, 
the State Water Resources Control Board, and the San Francisco 
Bay Regional Water Quality Control Board as one of 2 pilot 
programs for a California State Watershed Management Initiative, 
to work with a wide range of stakeholders to manage and improve 
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water resources at the watershed scale. The WMI also includes 
representatives from regional and other local public agencies, 
environmental groups, professional and trade organizations, 
businesses, and the public. One of the key stewardship efforts by 
the WMI is the Santa Clara Basin Watershed Action Plan. The 
Watershed Action Plan was developed to provide a vision for the 
basin’s watersheds and to describe specific objectives that are to be 
incorporated into planning documents by local agencies in order 
to protect and enhance the Santa Clara Basin watersheds. 

The WMI’s support strengthened the District’s grant proposal in 
seeking the CALFED Bay-Delta Watershed Program funding. 

The Stewardship Planning Advisory Group (SPAG), including 
members from the WMI as well as others, was formed to provide 
a discussion forum for the plan. The SPW served as the major 
avenue for stakeholder feedback for reviewing work products 
and assisting in data collection, stakeholder identifications, and 
outreach efforts. 

1.5.2 Water Resources Protection 
Collaborative 

The Water Resources Protection Collaborative (WRPC) is a group 
with representatives from the District, the County of Santa Clara, 
each municipality within the county, the SF Bay Regional Water 
Quality Control Board, the Guadalupe-Coyote Conservation 
District, the Santa Clara County Farm Bureau, and representatives 
of property owners, and environmental/community and business/ 
development interests. The group is currently working on a 
policy framework for protection of water resources in Santa Clara 
County watersheds. The WRPC has developed a Memorandum 
of Consensus for Mutual Cooperation to Jointly Develop and 
Implement Water and Watershed Resources Protection Measures, 
Guidelines and Standards in Santa Clara County. 

WRPC members provided input in consultant selection/scoping 
processes. Summaries of District policies, plans, and summaries 
for the twelve cities and the County of Santa Clara were provided 
to WRPC members for their use and input as they formulated the 
vision for the Comprehensive Water Resources Management Plan, 
and for identifying existing measures for guidelines and standards. 
Additionally, members of WRPC were informed formally about 
the opportunities to provide input to the stewardship planning 
process. The stewardship plan stakeholder e-mail list included 
members of the WRPC. 
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1.5.3 Santa Clara Valley Water District 
Comprehensive Water Resources 
Management Plan 

The District is considering the preparation of a Comprehensive 
Water Resources Management Plan. The document, to serve 
as both a policy document and an operational guide, was 
recommended by the WRPC. The Plan will communicate a 
vision for the future of the water resources of Santa Clara County, 
serving as a District “General Plan”. It will provide an integrated 
statement of the principles governing water resources management 
and watershed protection throughout Santa Clara County, 
clarify the District’s role in partnership with others, and serve 
as the umbrella document with the intent to bring consistency 
among prospective policies and programs of the District and 
local agencies related to water resources management. It will be 
developed by the District in collaboration with the WRPC and 
with other agencies and stakeholders within Santa Clara County. 

The stewardship planning team compiled District policies, plans, 
and major efforts as a foundation piece for the Comprehensive 
Plan. As a guiding document for inter-jurisdictional water 
resources management, the Comprehensive Plan will incorporate 
strategies and recommendations made in the stewardship plans. 

1.5.4 Habitat Conservation Plan 

In September 2003, the District entered into a Memorandum 
of Understanding (MOU) related to participation in the Santa 
Clara Valley Habitat Conservation Plan/Natural Communities 
Conservation Plan (HCP/NCCP). The MOU is also signed 
by the City of San Jose, the County of Santa Clara, and the 
Santa Clara Valley Transportation Authority (VTA), who are 
referred to as local partners. The primary goal of the MOU is 
the creation of a multi-species, multi-habitat HCP/NCCP that 
establishes an overall preserve system or framework that will 
be implemented through related sub-area plans. The HCP will 
address approximately 50 species of concern throughout the 
District’s jurisdiction in aquatic, wetland, riparian, and uplands 
habitats. The HCP will initially cover mainly the south area of the 
county. However, the compilation of existing habitat or species 
information will lay the foundation for the HCP/NCCP efforts. 
Should the efforts expand into the study area, the HCP will 
inform the District-led HCP/NCCP effort for Stevens Creek. 
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1.5.5 15-Year Clean, Safe Creeks and 
Natural Flood Protection Plan 

The plan reflects a comprehensive stream stewardship program 
that seeks to preserve natural systems. The four goals of the plan 
are flood and erosion protection for homes, schools, businesses, 
and highways; clean, safe water in creeks and bays; healthy creeks 
and bay ecosystems; and trails, parks, and open space along creeks. 
The plan also resulted in the development of Natural Flood 
Protection Definition and Criteria to guide and provide means 
to measure achievement of “natural flood protection” in future 
District capital projects. The stewardship plans used the same 
four categories and further organized issues by WMU in order to 
show how different District programs relate to other projects or 
activities planned in the same watershed unit. This will in turn 
help in understanding potential constraints or identify partnership 
opportunities for achieving the four goals. 

1.5.6 Fisheries and Aquatic Habitat 
Collaborative Effort (FAHCE) 

The Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) 
was initiated by the District and the California Department of 
Fish and Game in 1997 in response to a complaint alleging that 
District operations were not providing adequate flows for the 
protection of fisheries and other aquatic resources in Coyote 
Creek, Stevens Creek, and the Guadalupe River. Along with 
a comprehensive, long-term fisheries agreement, the FAHCE 
process resulted in designating an estimated 2,000 acre-feet 
per year of local surface water for fish habitat. Adjustments in 
reservoir release operations and increased reliance on imported 
water provides the stream flow and the funding sources for habitat 
improvement, and fish population increases in Coyote Creek, 
Stevens Creek and Guadalupe River. 

This stewardship plan references and incorporates District findings 
from FAHCE. The plan also provides historical and other field 
data that could further inform the FAHCE implementation 
efforts. 

1.5.7 Urban Runoff Management Plan 

The National Pollutant Discharge Elimination System (NPDES) 
permit, which was reissued in February 2001, requires continued 
implementation of Urban Runoff Management Plans (URMPs) 
that were developed by the Santa Clara Valley Urban Runoff 
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Pollution Prevention Program (SCVURPPP) and each of its 15 
co-permittees, including 13 cities, the county and the District. 

The plan is intended to guide continuous improvement and 
ongoing development of the SCVURPPP The URMP details 
what each of the 15 agencies (co-permittees) will implement 
as urban stormwater runoff pollution controls within its own 
jurisdiction to protect aquatic habitat, recreational water uses, and 
local water supply. Each co-permittee’s URMP includes tailored 
Performance Standards, Best Management Practices and Standard 
Operating Procedures. 

1.5.8 Water Quality Control Plan 

By law, the Regional Board is required to develop, adopt (after 
public hearing), and implement a Water Quality Control Plan 
(Basin Plan) for the San Francisco Bay region. The Basin Plan is 
the master policy document that contains descriptions of the legal, 
technical, and programmatic bases of water quality regulation in 
the San Francisco Bay region. The plan includes: 

• A statement of beneficial water uses that the Regional Board 
will protect; 

• The water quality objectives needed to protect the 
designated beneficial water uses; and 

• The strategies and time schedules for achieving the water 
quality objectives. 

The Control Plan for the region was adopted by the Regional 
Board and approved by the State Board in April 1975. 

Susequently, major revisions were adopted in 1982, 1986, 1992, 
and 1995. Each proposed amendment to the Basin Plan is subject 
to an extensive public review process. The Regional Board must 
then adopt the amendment, which is then subject to approval by 
the State Board. In most cases, the Office of Administrative Eaw 
and the U.S. Environmental Protection Agency (U.S. EPA) must 
appove the amendment as well. The Stewardship Plan references 
and incorporates beneficial uses and water quality considerations. 

1.6 Scope, Limitations, and 
Adaptive Management 

The purpose of the watershed stewardship plans is to provide 
the District and other potential collaborators planning level 
information to support the development of implementation 
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strategies for projects that will lead to improvements within 
Watershed Management Units for four District interest areas: 
water supply, flood protection, ecosystem health, and trails and 
recreation. The approach is based on the following components: 

• A stakeholder framework that allows access for potential 
collaborators and transparency for stakeholders within and 
outside the District 

• Watershed Management Units that provide a functional 
management unit for hydrological and ecological features 

• Indicators that provide information on the status of 
conditions for the mission objectives and a linkage to 
understand how potential stressors impact those objectives 
(Figurel-14) 

• A process that gives the watershed stewardship program 
an adaptive management capability to continue building 
on new information and understanding through lessons 
learned. 

The adaptive management component is based on the conceptual 
model illustrated in Figure 1-14. Information provided through 
historical ecology on the historical status of various indicators 
compared to measurements of existing conditions provides 


Figurel-14 Watershed 
stewardship conceptual model. 
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us with perspective necessary to evaluate indicator trajectory 
The watershed stewardship program provides the framework 
to analyze the restoration potential of each indicator and the 
relative importance of those improvements to sustaining and 
improving mission objectives. The watershed stewardship program 
also provides the forum for stakeholders to balance the use of 
resources against various needs and requirements. The watershed 
stewardship approach will enhance the capability of the District 
and other collaborators to more effectively and efficiently recover 
any remaining feasible potential for watersheds in the study area. 

It is expected that as higher priority projects that apply 
stewardship tools are implemented and areas of the watersheds 
are brought closer to ideal (recoverable) conditions, sections of 
the stewardship plans will require updates. Specifically, sections 
relating to implementation, ranking, and adaptive management 
for the Guadalupe WMA will require a re-examination of 
stewardship tool priorities and a possible re-evaluation of the 
ranking criteria based on new watershed conditions. 
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Watershed stewardship planning involves activities including 
identifying and targeting priority problems in a watershed and 
developing solutions to these problems through the use of various 
stewardship tools. This chapter summarizes a variety of watershed 
stewardship tools available for use, key issues of concern for the 
Guadalupe WMA mission objectives, and recommendations for 
stewardship tools to address these issues. 

2.1 Watershed Stewardship Tools 

The purpose of the Watershed Stewardship Program (WSP) is 
to coordinate the assessment, design, and implementation of 
District programs across units to promote consistent progress 
towards fulfillment of District interest areas. In addition, the 
WSP works with collaborators such as the cities and counties 
in applying watershed stewardship tools within the Santa Clara 
Basin. The outcome of the assessment, visioning, ranking, 
and implementation components of the WSP process is the 
application of stewardship tools to protect or enhance ecosystem 
integrity. Examples of the stewardship tools that can be used to 
provide protection or enhancement of Santa Clara Basin aquatic 
ecosystems are included below: 

2.1.1 Watershed Stewardship Programs 

This project is an example of a stewardship program that serves as 
a framework that allows participants to collaborate on planning 
and implementation of their programs in an environmentally 
sensitive manner. Watershed stewardship programs provide a 
forum for comprehensive assessments to support the design and 
implementation of projects to protect or enhance ecosystem 
integrity. 

2.1.2 Land Use Planning/Zoning (Local 
agency option) 

Rezoning provides an opportunity for the local government 
and the developer to incorporate habitat protection measures. 

The local government has the exclusive authority to determine 
zoning, but rezoning is often initiated by the developer. To survive 
challenges, zoning must not prohibit all land use, must allow 
certainty of interpretation, and should avoid prejudice against a 
single owner. Where a General Plan has identified and mapped 
areas of environmentally sensitive land, a zoning bylaw is one tool 
to be used to implement development regulations to protect these 
areas. 
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2.1.3 Stewardship Education 

Watershed stewardship education can take many forms including, 
but not limited to, school programs and curriculum, public 
workshops, educational flyers, public broadcasting messages, 
festivals, and public monitoring workshops. Anything that 
promotes awareness of threats to ecosystem integrity or causes the 
public to become more involved with the resource should translate 
into improved practices or participation in watershed stewardship 
activities. 


2.1.4 Land Conservation, Open Space, 
and Aquatic Buffers 

Parks and open space, with proper design, can provide space 
for undisturbed habitat and stormwater mitigation areas (e.g., 
detention ponds, infiltration strips) and environmental buffers. 
Many non-governmental organizations are active in the area of 
facilitating the protection of lands through voluntary easement or 
conservation purchase programs. In many cases, developed land 
that is no longer actively in use can be transitioned back into open 
space. 


2.1.5 Stream Restoration 

There are many definitions of stream restoration and each project 
has its own set of goals and objectives. Any definition must 
recognize that restoration is a continuum that has at one end 
the goal of complete structural and functional return to a pre¬ 
disturbance state. However, this is often not possible or desirable 
so other definitions have also been developed that address different 
degrees of restoration including rehabilitation. Rehabilitation is to 
undertake a partial return to pre-disturbance structure or function 
that recognizes current uses and unrecoverable limitations. 

Another more modest interpretation is enhancement which 
includes any improvement in environmental quality. There is a 
role in watershed stewardship for all of these forms of restoration. 

2.1.6 Better Site Design (Ordinances/ 
Guidelines - Local agency option) 

Environmental design standards are a proactive stewardship tool 
that establishes land development guidelines that are incorporated 
into the development design process prior to the initiation of any 
land disturbance activities. Better site design helps to ensure that 
habitat and increased runoff are considered in any project design. 
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These might include stream buffer setbacks, impervious surface 
limits, and runoff controls. 

2.1.7 Refined Maintenance Practices 

The District and others can use assessment information to modify 
maintenance practices to minimize impact or contribute to 
enhancements in aquatic ecosystem functions. 

2.1.8 Erosion and Sediment Control 

Land development frequently creates increased soil erosion. 

Soil exposed during clearing, grading, and material stockpiling 
operations can be easily transported into streams, impairing their 
value as fish habitat and reducing flood management capacities. 
The objective of erosion and sediment control measures is to 
stabilize disturbed soils and manage surface runoff to intercept 
sediments before they leave the site. 

2.1.9 Stormwater Treatment Practices 

Land development causes major impacts on natural drainage 
systems. Removing existing vegetation and increasing areas of 
road, parking, and buildings, or any other impervious surface, will 
increase stormwater runoff. Without measures to compensate for 
these changes, flooding and environmental damage will occur for 
even relatively minor storms. Stormwater management practices 
are designed to ensure that runoff rates after development match 
pre-development runoff rates. 

2.1.10 Non-Stormwater Discharge Controls 

Point source controls are addressed through the NPDES permit 
process that is managed by the San Francisco Bay Regional 
Water Quality Control Board. However, there are potential illicit 
discharges that have not been permitted. This stewardship tool 
involves the identification and reporting of illicit discharges within 
the watershed. 

2.2 Watershed Stewardship 

Issues and Stewardship Tool 
Recommendations 

Watershed stewardship issues can be thought of as falling into 
one of four categories: water supply, flood protection, watershed 
health, and open space, trails and recreation. 
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2.2.1 Issues Related to Water Supply 
Operations 

Water supply issues, including water quality, are primary concerns 
in any watershed. Human activities have an enormous impact 
on the quantity and quality of both source and groundwater. 

Issues of supply which should be considered as part watershed 
stewardship planning efforts include the reliability of surface 
and groundwater supplies, groundwater recharge and depletion, 
reservoir operations, the ability of the river and groundwater 
system to meet the growing demand for water, and maintaining 
groundwater resources under the stresses of urbanization. Supply 
issues are related to water conservation issues as well, including 
water overuse or inefficient use, water recycling, and the use 
of drought-tolerant plants to minimize irrigation needs. Key 
water quality issues include meeting or exceeding drinking water 
standards, stormwater sediment loading, bacterial contamination, 
chemical contamination, and nonpoint sources of pollution. 
Groundwater quality issues also include saltwater intrusion, 
leaking underground storage tanks, wellhead protection and 
nitrate management. 

Water supply issues within the Guadalupe WMA include: 

Issues: 

• Fine sediment can reduce or eliminate the percolation 
capacity of ponds and streams within the Guadalupe WMA. 

Stewardship Tools: 

• Stream bank stabilization through re-vegetation and control 
of stormwater related erosion sources outside the stream 
channel could reduce the need for a sediment removal 
maintenance program and enhance the efficiency of 
percolation facilities. 

2.2.2 Issues Related to Flood Protection 
Operations 

Urbanization alters natural drainage patterns and increases the 
amount of impervious surface area in an area. These factors can 
affect the capacity of creeks to receive additional stormwater 
leading to increased flooding risks, especially in flood hazard areas. 
Protection from flooding is thus a key watershed planning issue in 
urbanized areas. Increased imperviousness also changes stormwater 
flows, making them faster and more polluted. Related to this is 
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the issue of vegetation management for flood protection since the 
removal of vegetation can also increase stormwater flows, erosion, 
and sediment inputs. For riparian areas, the protection of bank 
vegetation is a major concern for this reason. At construction sites, 
erosion and sediment controls are necessary to minimize runoff 
and siltation, especially during the wet season. In sensitive areas, 
such as hillsides and riparian areas these controls are particularly 
important. Channel modifications are another key issue of 
concern because of how they affect natural drainage patterns 
and fish. For example, dams can endanger certain fish species by 
preventing them from migrating upstream and by changing water 
temperature. 

Flood protection issues within the Guadalupe WMA include: 

Issues: 

• There are several locations where sediment removal 
operations are restricted due to endangered species concerns. 

Stewardship Tools: 

• Erosion control programs to minimize the need for 
sediment removal. 

• Develop program to improve options for sediment disposal, 
reuse, and export of excess sediment. 

2.2.3 Issues Related to Watershed Health 

Watershed health is determined by a variety of factors including 
pollution levels and how well ecosystems function and meet the 
needs of their inhabitants. Watershed health can be compromised 
when any number of adverse conditions are introduced. A key 
concern is polluted runoff, which is caused by a variety of land 
use activities, including development, transportation, agriculture 
and forestry. Runoff can be polluted by any number of chemicals, 
including pesticides and mercury, which are of particular concern 
because of their persistency and effects on human and wildlife 
health. Runoff can also be polluted by silt and sediment from 
roadways, construction sites, and other areas, and by leachate from 
waste storage areas or landfills. Rooftop runoff is another concern 
particularly where benign roofing materials are not used or where 
runoff is directed to paved areas. Other watershed health concerns 
include invasive species and levels of dissolved oxygen because of 
how they effect native species and fish populations, respectively. 
Automobile use also contributes to overall watershed health and 
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polluted runoff because many of the pollutants that vehicles emit 
may eventually end up in creeks or lakes. 

Maintaining sensitive wildlife habitats under the stresses of 
urbanization is another key contributor to watershed health. 
Terrestrial habitat and wildlife movement patterns are profoundly 
and adversely impacted by activities that result in habitat 
fragmentation and vegetation removal. Aquatic ecosystems can 
be adversely affected by the introduction of exotic species, dam 
building, pollution, pesticide use, and excessive nutrient input. 

In riparian areas, the removal of protective tree canopy and bank 
destabilization are major concerns for some fish species, as are 
changes in water temperature caused by development activities or 
thermal pollution. 

Watershed/Ecosystem Health issues within the Guadalupe WMA 
include: 

Issues: 

• Exotic plants have become entrenched within several 
subwatersheds. 

• Lack of consensus on key restoration projects is delaying 
implementation. 

• Sediment contaminated with mercury is a concern at many 
locations within the WMA. 

Stewardship Tools: 

• Riparian restoration programs have been successful at 
reducing or eliminating invasive plant species. 

• Stewardship education for all stakeholders could help build 
consensus for a single restoration alternative. 

• The mercury TMDL will draw upon many stewardship 
tools through its implementation plan. 

2.2.4 Issues Related to Open Space, Trails, 
and Recreation 

Watersheds are highly impacted by the human activities that occur 
within them, including recreational activities. Certain activities 
can cause damage to trails, increase erosion, destroy vegetation, 
and affect wildlife movement. The compatibility of recreational 
uses with the goals of watershed protection is thus a concern 
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for watershed stewardship. Open space provides many benefits 
to watersheds including providing protective buffers for creeks 
and streams, protection of headwaters, and wildlife movement 
pathways. Open space can also serve as recreational space. The use 
and protection of, and access to, open space are thus key issues to 
consider in watershed planning. 

In the Guadalupe Watershed, issues regarding open space include 
the need to acquire additional land in order to protect it from 
encroaching development and the need to enhance public access 
to protected open space. In regard to trails, issues include lack 
of trails along creek channels, lack of trail connectivity, and the 
erosion and degradation of existing trails. Trail connectivity in 
the Guadalupe watershed is progressing and those gaps that do 
exist have been identified by the City of San Jose and Santa Clara 
Valley Water District and are planned for at this time. Exceptions 
to this include Ross Creek and Canoas Creek, both of which may 
not be feasible trails (at least in the short term) due to restricted 
channels and the close proximity of residential development. 

Open space, trails, and recreation issues within the Guadalupe 
WMA include: 

Issues: 

• The park expansion and redesign at Almaden Lake offers 
the potential for increased collaboration with other 
jurisdictions for restoration alternatives related to channel 
reconfiguration. 

• There is little linkage between many trail systems within the 
WMA. 

• Residential development adjacent to several creeks limits 
streamside trail development. 

• There are many open space opportunities that are under 
pressure of development. 

Stewardship Tools: 

• The Watershed Stewardship Program offers a forum for 
realizing collaboration potential. 

• Urban planning studies to evaluate the feasibility of trail 
linkage are needed. 
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• Work with local watershed organizations to build support 
for trail programs. 

2.2.5 Issues Related to District 

Management and Interagency 
Coordination 

In addition to the key issues falling in the four above categories, 
the following issues were identified as crucial to address in order to 
enable successful implementation of watershed stewardship plans 
and programs in the WMA: 

• Role of District staff There exists a need to clarify the role 
of District operations as watershed stewards. This includes 
a clear definition of “Watershed Stewardship.” Watershed 
stewardship plans should provide clear guidelines on how to 
integrate stewardship into day-to-day activities. 

• Standardizing creek channel field surveys A standardized 
creek channel survey would greatly facilitate coordination, 
prioritization, and implementation of projects in all the 
District’s WMAs. 

• Agency coordination Coordination among agencies in 
the watersheds has been identified as a key issue in the 
successful implementation of stewardship programs. A key 
issues in the Guadalupe WMA is the lack of mechanisms 
for addressing watershed-level problems across jurisdictional 
boundaries. 


2-8 


March 2006 


Santa Clara Valley Water District 



3 Planning Process 


3.1 Stakeholder Involvement.3-1 

3.2 Communication and Decision-Making 

Process.3-2 

3.3 Outreach .3-3 

3.4 Process for Implementation and Adaptive 

Management.3-4 







Figures 

Figure 3-1 Stakeholder coordination and iterative 

communication process.3-3 




Guadalupe Watershed Stewardship Plan 


Planning Process 


This chapter describes the stakeholders involved in developing the 
stewardship plans and in the outreach strategies. 

3.1 Stakeholder Involvement 

The active involvement of many stakeholders has been 
instrumental in the development of this watershed stewardship 
plan. The creation of the stewardship plans involved numerous 
stakeholders in a “District-led, community-based approach” to 
watershed planning. This collaborative process has been included 
to demonstrate the District’s commitment to cooperative 
watershed-based planning and stewardship. The planning process 
built on the District’s involvement in and experiences with other 
stewardship efforts, such as the Watershed Management Initiative 
(WMI) and the Coyote Watershed Stream Stewardship Plan. 

The project involved interested stakeholders at three different 
levels: 


• Level 1: Internal Stakeholders Level 1 stakeholders 
included District technical and management staff from 
SCVWD Watershed Operations, Water Supply Operations, 
Community Relations and GIS/Tech Support. The 
Watershed Program Manager and staff provided insights 
on key issues and input to milestones. This effort also is 
supplemented by periodic reporting on progress to an 
internal District-wide bulletin report and informational 
packages/reports for the board’s advisory committees 
Guadalupe Flood and Watershed Advisory Committee. 

• Level 2: External Stakeholders Level 2 stakeholders 
included groups and agencies involved in water resources 
and watershed stewardship in the Guadalupe WMA. The 
mailing list for Level 2 stakeholders included representatives 
from the following groups and agencies: 

• All cities in the WMA 

• Santa Clara County 

• The Santa Clara Basin Watershed Management Initiative 
(WMI) and its Stewardship Planning Workgroup (SPW) 
(also known as the Stewardship Planning Advisory Group 
(SPAG)) 

• Santa Clara Valley Transportation Authority (VTA) 
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• League of Women Voters 

• Santa Clara Valley Urban Runoff Pollution Prevention 
Program (SCVURPPP) 

• U.S. Environmental Protection Agency (EPA) 

• Guadalupe Watershed Integrated Working Group 
(GWIWG) 

• Guadalupe Coyote Resource Conservation District 
(GCRCD) 

• San Francisco Bay Regional Water Quality Control Board 
(RWQCB) 

• CLEAN South Bay 

• Santa Clara Valley Audubon Society (SVCAS) 

• Level 3: Stakeholder Meeting and Interviews Stakeholder 
meetings and interviews were held to engage members of 
the public interested in watershed stewardship. 

3.2 Communication and Decision- 
Making Process 

Figure 3-1 illustrates the stakeholder coordination and iterative 
communication process for the stewardship plans. 

At each major decision-making point in the planning process, 
a Level 1 meeting was held. Information from this meeting was 
moved forward to Level 2 stakeholders via written communication 
and/or a Level 2 meeting. Key District staff attended Level 2 
meetings to ensure communication between the two groups, and 
each group was made aware of the other group’s viewpoints and 
recommendations. Outcomes from Level 1 and 2 meetings were 
presented to District management for final decision-making. 

The consultant team and the District worked together to develop 
a process for distributing draft products, soliciting input on 
products from stakeholders, and preparing meetings. The process 
included the use of a file exchange site in order to have a central 
location for product exchange among team members and the 
District. 
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1. CALFED established project 
direction through contract with 
SCVWD. 


5. Level 1 meeting results are 
confirmed with SPM and 
direction provided for revision of 
draft products prior to presenta¬ 
tion to Level 2 stakeholder 
group. 


2. SPM assures consistency with 
CALFED objectives. 


6. Level 2 meetings facilitated by Tt 
Team to ensure consistency with 
District objectives and reach 
consensus for recommended 
actions. 


3. SPM coordinates District's 
objectives with Tt Stewardship 
Planning Team activities. 


7. Level 2 meeting results are 
confirmed with SPM. Level 1 
stakeholders and management, 
who provided for revision of draft 
products. 


4. Tt Team conducts studies and 
develops draft products for 
District staff. Project team uses 
Level 1 meetings for internal 
coordination and communica¬ 
tion to SPM. 

8. Level 3 public meetings 
facilitated by Tt Team, District 
staff and Level 2 stakeholders to 
educate public, communicate 
goals, and build consensus for 
recommended actions. 
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Figure 3-1 Stakeholder coordination and iterative communication process. 

3.3 Outreach 

• E-mail List The project team developed a complete e- 
mail list of stakeholders for the stewardship plans. With 
assistance from the project team, District staff sent regular 
e-mails to the project mailing list regarding the status 
of the planning process, announcing the availability of 
documents on the project website, and soliciting input from 
stakeholders. Stakeholders were informed on how to access 
the stewardship plans website, given instructions on how to 
view and comment on products, and invited to participate 
in meetings. 


• Project Fact Sheets The project team worked with the 
District to develop project fact sheets over the course of 
the stewardship plans development. The first fact sheet 
contained an introduction to the stewardship plans, a 
description of the project team, the purpose and expected 
outcomes of the plans, and an invitation to learn more and 
become involved the planning process. Other fact sheets 
contained information on the following: 


• Web-based Project Information System' The project team 
has used the Santa Clara Valley Water District Stewardship 
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Plan website to post project products for review, meeting 
agendas, meeting minutes, and links to other related 
initiatives. The project team developed a prototype GIS 
website that provided stakeholders with the opportunity to 
conduct their own analysis of project produced mapping 
data. 

3.4 Process for Implementation and 
Adaptive Management 

Chapter 14 will provide insights as to how to apply adaptive 
management concept in the implementation process. District staff 
and management need to further integrate the knowledge gained 
and progrms/projects identified as tools for moving forward. 
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This chapter presents an overview of the local regulations for the 
Santa Clara County portion of the Guadalupe WMA. 

The regulatory analysis presented in this chapter presents the 
results of a comprehensive, though not necessarily exhaustive, 
review of policies and regulations for Santa Clara County and 
each city in Santa Clara County that lies either wholly or partly 
within the boundaries of the Guadalupe WMA. The analysis 
included a review of each city’s General Plan and Municipal Code, 
as well as other policy guidance documents such as design review 
guidelines, master plans, construction best management practices, 
conditions of approval, and contract requirements. Additionally, 
other city/county policies affecting water resources, such as 
policies regarding mercury or pesticide use, were reviewed. Policies 
and guidance documents were reviewed for their applicability to a 
number of water resource and watershed planning issues. Broadly, 
these issues fall into one of four categories: flood protection, 
watershed health, water supply, and open space. For each topic, 
each city’s and the county’s policies, regulations and guidance are 
summarized below. Individual policies, regulations, and guidance 
reviewed were summarized in tabular form and are presented in 
Appendix C. 

Watershed managers, who strive to ensure that activities in the 
watersheds are consistent with the various jurisdictions’ policies 
and programs, are presented with challenges because a number 
of different jurisdictions fall within each WMA, and often in 
each WMU. The review and comparison of the jurisdictions’ 
policies affecting watersheds was thus a crucial component of the 
stewardship plans. 

4.1 Santa Clara County 

Santa Clara County consists of 15 cities, five of which are located 
within the Guadalupe Watershed: San Jose, Campbell, Los Gatos, 
Santa Clara, and Monte Sereno. The county has jurisdiction over 
all unincorporated lands located outside the Urban Service Areas 
(USAs) and maintains a general plan for future development on 
lands within the county’s jurisdiction. It also maintains a Zoning 
Ordinance that includes zoning designations for all the parcels of 
land within the jurisdiction. This ordinance regulates the use of 
land, as well as how it gets built out (i.e., in terms of height, bulk, 
and massing). 

The cities’ land use decisions are not legally bound by the county’s 
General Plan. However, most of the cities have policies in their 
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own general plans that are very similar to the county’s, and thus 
can contribute to implementation of the county’s General Plan. 
Actions which support the county’s General Plan are required 
from special districts, such as the District, as well. In general, 
the cities are responsible for urban development, whereas the 
county’s land use designations and zoning ordinances are for rural 
unincorporated areas. As a result of this, the county is obligated to 
not allow urban development in unincorporated lands in an effort 
to provide areas for urban expansion (if needed) and to conserve 
natural resources. 

Santa Clara County is a member of SCVURPPP and is, 
therefore, committed to controlling urban runoff to streams and 
creeks, including the Guadalupe River and its tributaries. Santa 
Clara County also manages areas of open spaces and provides 
recreational opportunities in the watershed. 

In Santa Clara County, policy direction regarding watershed 
and water resource issues comes primarily from the Santa Clara 
County General Plan, 1995-2010 (adopted December 20, 1994), 
the County Code, and the Guidelines for Architecture and Site 
Approval and the Design Review Guidelines. Additional guidance 
regarding parks and trails is provided by the Santa Clara County 
Parks and Recreation Strategic Plan and the Santa Clara County 
Trails Master Plan (1995). The county web site also includes 
public information about water resource and watershed protection 
issues. 


4.2 San Jose 

San Jose is the largest city in Santa Clara County. The city has 
a population of 894,943, is the third largest city in California, 
and has an incorporated area of 177 square miles. Most policies 
guiding development in San Jose are contained in the city’s 
General Plan (amended through July 15, 2004) and Municipal 
Code. Additional guidance is provided by other city policies 
including the Green Building Policy and the Post Construction 
Urban Runoff Management Policy. Guidance specific to creeks 
and riparian areas is provided through guidelines in the Riparian 
Corridor Study and in the Guadalupe Park and Garden Urban 
Design Guidelines. Additionally, policy guidance affecting water 
resources and watershed issues is provided through the city’s 
Residential Design Guidelines, Industrial Design Guidelines, 
Landscape and Irrigation Guidelines, Guidance Manual on 
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Selection of Stormwater Quality Control Measures, various city 
fact sheets, and the city web site. 

As part of the general plan, the city has a Greenline Initiative/ 
Urban Growth Boundary (UGB) policy and a Riparian 
Corridor Policy. The UGB policy determines the limits 
of urban development in San Jose and improves the city/ 
county coordination of land use in non-urban areas. The 
Riparian Corridor Policy Study supplements the general plan’s 
riparian policy. The study provides standards for limiting the 
environmental impacts of new development on riparian corridors. 

San Jose is a co-permitee of the Santa Clara Valley Urban Runoff 
Pollution Prevention Program (SCVURPPP). The city aims to 
meet performance standards set forth in the SCVURPPP and has 
developed an Urban Runoff Management Plan. 

The City of San Jose has a direct impact on the Guadalupe WMA 
in that it controls land use and development in its jurisdiction 
along the creeks and streams in the WMA. 

4.3 Santa Clara 

In the City of Santa Clara, policy direction regarding watershed 
and water resource issues comes primarily from the General 
Plan, while the City Code provides the regulatory framework. 
Additional guidance is provided in the city’s Community Design 
Guidelines and Conditions of Approval for development projects. 
The city also relies on guidance contained in the BASMAA’s Start 
at the Source document. Floodplain management regulations are 
provided in the Floodplain Management Ordinance. Guidance 
for the El Camino Gateway District is provided in the Design 
Guidelines for the El Camino Gateway District. Future guidance 
will come from the Historic District Guidelines and overall City 
Design Guidelines, which are being revised and may be completed 
in about 6 months. 

4.4 Campbell 

In the City of Campbell, the General Plan (adopted November 6, 
2001) and Municipal Code are the primary guiding documents 
with regard to water resources and watershed protection issues. 

In addition, the City of Campbell Interim Guidance: Selecting 
BMPs for Development Projects document, which is given to all 
contractors, provides pollution prevention and water quality 
protection guidance. Additional policy guidance is contained 
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in the San Tomas Neighborhood Plan (2000) and the Campbell 
Downtown Development Plan (1996). 

4.5 Los Gatos 

The Town of Los Gatos is a small town that contains a mix of 
residential, commercial, and industrial land uses. Policy direction 
regarding watershed and water resource issues in Los Gatos is 
provided primarily by the Town’s General Plan (adopted July 
17, 2000) and Municipal Code. Development guidance in the 
town is also provided by the Town’s Landscaping Policies and 
development standards for all single family and two family 
dwelling. Development guidance in hillside areas is provided in 
the Standards for Review of Architecture and Site Application in the 
Los Gatos Hillside Areas and the Hillside Development Standards 
and Guidelines (adopted February, 2004). 

4.6 Monte Sereno 

Monte Sereno is a small city surrounded by the Santa Cruz 
mountains, Saratoga, Los Gatos, and Campbell. Almost all of 
the city is residential. Thus, many of the policies, regulations and 
guidance affecting watershed issues that other cities have are not 
required or applicable in Monte Sereno. 

The General Plan and the Municipal Code are the two key 
documents guiding development and affecting watershed issues 
in Monte Sereno. The city also has Water Efficient Landscape 
Standards and uses SCVURPPP’s C.3 Handbook and BASMAA’s 
Start at the Source document for guidance. 
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This chapter describes the regional and state agencies that have 
jurisdiction over lands in the Guadalupe WMA. In addition, 
this chapter briefly discusses the key state, regional, and federal 
regulations that relate to the management or regulation of 
activities occurring in the Guadalupe WMA. 

5.1 Regional Agencies 

5.1.1 Guadalupe-Coyote Resource 
Conservation District 

The Guadalupe-Coyote Resource Conservation District 
(GCRCD) is public agency of California comprised of locally 
appointed or elected officials. It is one of 103 special districts 
set up under California Department of Conservation, Title 9 
to encourage resource conservation. The GCRCD is involved 
with the Santa Clara County Fisheries and Aquatic Habitat 
Collaborative Effort (FAHCE). The GCRCD is working closely 
with the District and others to address the cumulative impacts 
on salmon and steelhead and their habitats in the Guadalupe 
River, Coyote Creek, and Stevens Creek. More information from 
interview. 


5.2 State and Federal Agencies and 
Regulatory Requirements 

This section briefly discusses the key state, regional and federal 
regulations that relate to the management or regulation of 
activities occurring in the Guadalupe Watershed. The summaries 
are organized according to one of the following watershed 
stewardship issues: flood protection, watershed health, water 
supply, and open space. More detailed descriptions of these and 
other regulations are provided in Appendix C. 

The majority of the information in this section was originally 
compiled for Chapters 5 and 6 of the Coyote Watershed Stream 
Stewardship Plan. 

5.2.1 Flood Protection 

The federal and state agencies overseeing flood control and 
management activities in Santa Clara County’s watersheds 
include the US Army Corps of Engineers, Federal Emergency 
Management Agency, United States Department of Agriculture 
(USDA) Natural Resource Conservation Service, and Department 
of Water Resources. Authority for these management activities 
is provided through the Federal Emergency Management 
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Act, California Water Code, Watershed Protection and Flood 
Prevention Act, Flood Control Act of 1944, and the Urban Creek 
Restoration and Flood Control Act. 

5.2.1.1 Federal Emergency Management Agency 

As the major federal agency responsible for overseeing flood 
control and management activities, the Federal Emergency 
Management Agency’s (FEMA) mission is to reduce property 
damage, loss of life, and to protect the nation’s critical 
infrastructure from hazards through a risk-management program 
focused on preparedness, response, recovery, and mitigation. 

This mission coincides with the District’s interest area E-2.2 for 
reduced potential for flood damage. 

FEMA sets the one percent floodplain boundaries in Santa Clara 
County. These boundaries are defined as the area that would be 
flooded by a flood that has a one percent chance of occurring in a 
given year (a 100-year flood). FEMA has mapped the one percent 
floodplain boundaries for the Guadalupe Watershed. [ 

5.2.1.2 Watershed Protection and Flood Prevention Act 
of 1954, Public Law 83-566 

Under the Watershed Protection and Flood Prevention Act 
(WPFPA), the Natural Resources Conservation Service (NRCS) 
at the United States Department of Agriculture (USDA) provides 
planning assistance and construction funding for projects 
constructed by local sponsors, often in the form of flood control 
districts. Project funding under this act is limited to watersheds 
that are 250,000 acres or less. The Guadalupe River Watershed 
would meet the size requirements for funding from NCRS. 

Watershed Protection and Flood Prevention Program. 

The WPFPA authorizes the Watershed Protection and 
Flood Prevention Program, the purpose of which is to assist 
federal, state, local agencies, local government sponsors, tribal 
governments, and program participants to protect and restore 
watersheds from damage caused by erosion, floodwater, and 
sediment, to conserve and develop water and land resources, and 
to solve natural resource and related economic problems on a 
watershed basis. The program provides technical and financial 
assistance to local people or project sponsors, builds partnerships, 
and requires local and state funding contribution. 

Small Watershed Program. The Small Watershed Program 
(SWP) is authorized under both the FCA and the WPFPA. The 
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SWP has three general purposes: 1) preventing damage from 
erosion, floodwater, and sediment, 2) furthering the conservation 
development, utilization, and disposal of water, and 3) further the 
conservation and proper utilization of land. A local sponsoring 
organization is needed to carry out, maintain, and operate works 
of improvement. The SWP in California has been used primarily 
for flood control, agricultural water management, and watershed 
protection work. As of February 2003, there are currently no 
applications for Small Watershed Program projects and no active 
projects in the Guadalupe Watershed (NRCS web site: http:// 
www.ca.nrcs.usda.gov/programs/watershed/). Since the program 
applies to watersheds 250,000 acres and smaller; the Guadalupe 
Watershed qualifies. 

5.2.1.3 State Urban Creek Restoration and Flood 
Control Act of 1984 

Under the Urban Creek Restoration and Flood Control Act, the 
Department of Water Resources (DWR) provides grant assistance 
to local agencies and organizations for the purpose of stabilizing 
natural stream channels, revegetating riparian areas, and 
maintaining stream channel capacities to reduce the possibility of 
flood damage and to enhance natural environmental values, [need 
to find out from DWR whether grants have been provided in the 
Guadalupe watershed] 

5.2.1.4 California Water Code, Division 5 & 6 

Flood management regulations in California are contained in 
Division 5 of the State Water Code. Under the provisions of 
Division 6 of the State Water Code, the Department of Fish and 
Game is responsible for managing fish and wildlife resources 
where flood control and watershed protection projects are being 
implemented in the Guadalupe Watershed. 

5.2.2Watershed Health 

Watershed health issues are regulated by various federal and 
state laws and regulations. Federally, the EPA and USFWS are 
responsible for administering legislation governing endangered 
species, wetlands, and pesticides. The National Marine Fisheries 
Service oversees the Magnuson Act. State pesticide regulations 
are implemented by the Department of Pesticide Regulation 
(DPR). California Fish and Game are responsible for regulations 
for several watershed health concerns including fish populations, 
native plants, and endangered species. 
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5.2.2.1 Wetlands and Riparian Zones 

Clean Water Act (Sections 401, 404) The protection for wetlands 
from discharging and fill activities provided by permitting 
requirements under Sections 401 and 404 of the CWA support 
the District’s interest area E-3.1, which calls for protection of 
natural resource, including wetlands. Public participation and 
intergovernmental coordination is required when considering 
proposals requiring Section 404 permits that would lower the 
quality of waters already meeting the criteria for their designated 
use. The U.S. Army Corps of Engineers implements the Section 
404 permit program. 

California Wetlands Conservation Policy The state guidelines 
for wetlands conservation provided in the California Wetlands 
Conservation Policy (Executive Order W-59-93) help to ensure 
no net loss of wetlands and to achieve a long-term net gain 
in quantity, quality, and permanence of wetland acreage in 
California. The policy supports the use of landowner incentives to 
meet restoration targets for the San Francisco Bay area, [need to 
identify whether any landowner incentives have been offered] 

Fish and Game Code, Section 1602 Section 1602 of the 
California Fish and Game Code gives the CDFG the authority 
to require a Streambed Alteration Agreement or negotiate a 
Memorandum of Understanding (MOU) for any activity that will 
either divert, obstruct, or change the natural flow or bed channel, 
or bank of any river, stream, or lake which provides fish or wildlife 
values. 

One half of all fines collected for violations of the code are sent to 
the county in which the offense was committed. These funds are 
to be used for the protection and improvement of fish and wildlife 
resources or education regarding these resources in that county In 
Santa Clara County, the Fish and Game Commission distributes 
these funds. 

5.2.2.2 Endangered Species 

Federal Endangered Species Act The federal Endangered Species 
Act (ESA) provides a program for the conservation of threatened 
and endangered plants and animals and the habitats in which 
they are found. The ESA achieves this by prohibiting public and 
private actions that result in takings of an endangered species and 
prohibiting federal actions which would endanger the continued 
existence of any endangered species. Federal agencies are required 
to consult with the USFWS to ensure that any action authorized, 
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funded, or carried out by the agency does not jeopardize the 
continued existence of listed species or critical habitat. Central 
California Coast (CCC) Steelhead is a federally listed fish that is 
covered under this act. Habitat Conservation Plans (HCP) are 
required as part of obtaining an incidental take permit. 

California Endangered Species Act Under the California 
Endangered Species Act (CESA), the CDFG is allowed to issue 
incidental take permits for California State-listed species. The 
act does not require consultation between local lead agencies and 
CDFG, but consultation between state lead agencies and CDFG 
is required. CDFG issues written findings to determine whether 
a proposed project would result in a taking of a species incidental 
to the proposed project. Reasonable and prudent alternatives 
must be issued if such a taking threat is found. If the taking is in 
compliance with the alternatives, it is not prohibited (CERES 
Water Law and Policy web site: http://ceres.ca.gov/theme/env_ 
law/water_law/ env_issues.html). 

5.2.2.3 Fisheries 

Magnuson Act The Magnuson Act created a national program 
to protect fishery resources from overfishing, rebuild overfished 
stocks, protect fish habitat, and ensure conservation and full 
potential of the nation’s fishery resources. The act focuses mostly 
on coastal and anadromous fish populations. 

Salmon, Steelhead Trout, and Anadromous Fisheries Program 
Act The California Fish and Game implementd the Salmon, 
Steelhead Trout, and Anadromous Fisheries Program Act, which 
protects the state’s anadromous fish populations through its 
regulations addressing the maintenance of viable populations of 
aquatic organisms, allowances for recreational and educational 
fisheries benefits, and the development of commercial aquaculture. 
These regulations support the District’s watershed health interest 
areas regarding the protection of natural resources, healthy creek 
and bay ecosystems. 

5.2.2.4 Native Vegetation 

California Native Plant Protection Act The California Native 
Plant Protection Act (NPPA) seeks to preserve, protect, and 
enhance endangered or rare species, subspecies, and varieties of 
native Californian plants. The CDFG is responsible for enforcing 
the NPPA, and must notify land owners if a listed plant is present 
and what protective measures can be taken. The NPPA prohibits 
any person from taking listed plants. If property owners are 
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changing the land use they must notify CDFG at least ten days in 
advance to allow for plant salvage. 

California Water Code, Section 8450 Section 8450 of the 
California Water Code allows for vegetation on flood control 
levees, which have been recognized as valuable wildlife, 
recreational, scenic, and aesthetic resources. Local agencies under 
the State Water Resources Law of 1945 receive reimbursement for 
maintenance of these levees. 

Vector Control The Santa Clara County Vector Control District 
provides mosquito abatement for the Guadalupe Watershed area. 
Usually there is cooperation with the surrounding districts for 
vector control and management, since mosquitoes and other 
pests can affect a general area. The District performs a number of 
activities to control mosquitos. 

5.2.2.5 Pesticides 

Federal Insecticide Fungicide and Rodenticide Act. Through the 
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), the 
EPA controls the distribution, sale, and use of pesticides in the 
United States, and thus affects pesticide use in the Guadalupe 
Watershed. States are authorized to regulate pesticides under 
FIFRA and under state pesticide laws. 

Federal Food, Drug, and Cosmetic Act Under the Federal Food, 
Drug, and Cosmetic Act (FFDCA), EPA establishes tolerances 
(maximum legally permissible levels) for pesticide residues in 
food. These regulations influence the level of spraying and other 
pesticide use that occurs on agricultural land in Santa Clara 
County. Thus they have an indirect impact on water quality and 
overall watershed health. 

Food Quality Protection Act Inconsistencies in the FIFRA and 
FFDCA lead to the enactment of the Food Quality Protection Act 
(FQPA). This 1996 law mandates a single, health-based standard 
for all pesticides in all foods; provides special protections for 
infants and children; expedites approval of safer pesticides; creates 
incentives for the development and maintenance of effective crop 
protection tools for farmers; and requires periodic re-evaluation of 
pesticide registrations and tolerances to ensure that the scientific 
data supporting pesticide registrations will remain up to date 
in the future (EPA Pesticide Regulations web site: http://www. 
epa.gov/oppfeadl/fqpa/backgrnd.htm). The act plays a role in 
determining the types of pesticides used in Santa Clara County 
and the degree to which each is used for food production. 
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Pesticide Contamination Prevention Act California’s Pesticide 
Contamination Prevention Act (PCPA) of 1985 forms the 
basis of the state’s regulatory program addressing groundwater 
contamination from pesticides. The PCPA provides useful data 
about chemical contamination of groundwater by establishing 
procedures for reviewing chemicals found in groundwater or 
in soil as a result of legal agricultural use and for modifying or 
canceling use of such chemicals. 

California Food and Agricultural Code Section 11501 
California’s Food and Agricultural Code Section 11501 sets 
forth the general purposes of the legal code that fundamentally 
authorizes the state’s pesticide regulatory program. 

California Pesticide Management Plan for Water Quality The 
California Pesticide Management Plan for Water Quality describes 
how the agencies will work together to protect water quality from 
the use of pesticides. The plan is a joint effort by the DPR and the 
SWRCB to protect water quality from the potential adverse effects 
of pesticides. It describes how DPR and the County Agricultural 
Commissioners will work in cooperation with the SWRCB and 
the Regional Water Quality Control Boards to protect water 
quality from the use of pesticides. The plan contains provisions 
for outreach programs, compliance with water quality standards, 
ground and surface water protection programs, self-regulatory and 
regulatory compliance, interagency communication, and dispute 
and conflict resolution (National Ag Safety Database web site: 
http://www.cdc.gov/nasd/docs/ d000901 -dOO 1000/d000990/ 
d000990.html#i). 

5.2.3 Water Supply 

In this plan, water supply issues are considered to include issues 
related to water quality, water conservation, water rights, recycled 
water, and assurances of water supply. These issues are regulated by 
various regional, state, and federal agencies and regulations but are 
primarily the responsibility of the EPA, SWQCB and RWQCBs. 

5.2.3.1 Water Quality 

Water quality is regulated in California through several different 
federal and state laws. The federal Clean Water Act (CWA) 
and the California Porter-Cologne Water Quality Control Act 
(PCWQCA) control pollution and water quality by controlling 
and regulating municipal and industrial wastewater discharges. 

The PCWQCA and the CWA, as amended in 1987, also address 
nonpoint source pollution from runoff. Besides these laws, the 
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Department of Fish and Game regulates streambed alteration 
and their impacts on waterfowl and aquatic life through the State 
Fish and Game Code. Drinking water quality is regulated by the 
federal Safe Water Drinking Act (SWDA) and the California 
Safe Drinking Water and Toxic Enforcement Act. Regulations 
and policies specific to groundwater are contained in the SWDA, 
Groundwater Management Act, and San Francisco Bay Basin 
Water Quality Control Plan (Basin Plan) of the California 
Regional Water Quality Control Board, San Francisco Bay 
Region. Regulations and policies specific to surface water include 
the Long Term 2 Enhanced Surface Water Treatment Rule and the 
California Surface Water Treatments regulations. The Basin Plan 
also has policies specific to surface water. 

Clean Water Act Through the federal Clean Water Act (CWA), 
the EPA provides programs, tools, and funding opportunities 
to assist local watershed restoration efforts. The programs to 
control water quality include the National Pollutant Discharge 
Elimination System (NPDES), which controls stormwater and 
wastewater discharges; the National Pretreatment Program, 
which controls discharges to public treatment systems; and the 
Nonpoint Source Management Program, which requires states 
to identify and assess water quality problems on a watershed-by- 
watershed basis as a way of controlling nonpoint source pollution. 
Additionally, section 401 of the CWA establishes a Water Quality 
Certification Program through which in-stream restoration 
projects that may be subject to a federal permit must obtain a 
section 401 certification to ensure that proposed activities comply 
with water quality standards set forth in the Basin Plans. Review 
and certification is carried out by the RWQCB. 

Grant programs through the CWA include Water Quality 
Management Planning Grants, which are available to state, local, 
and regional agencies for planning and assessment activities 
that address surface and ground water quality problems. Private 
nonprofit organizations are not eligible for funding. Grants can 
be used to fund watershed plans and assessments. The CWA 
also allows for the Nonpoint Source Implementation Grant 
Program, which provides grants for the implementation of actions 
identified in a watershed management plan. These grants are 
available to nonprofit organizations and government agencies. All 
projects must have a clearly defined water quality/beneficial use 
enhancement goal. 
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The SWRCB and RWQCBs, in partnership with the EPA, have 
developed an integrated planning process to more effectively 
and efficiently direct the limited state and federal funds to the 
highest priority activities. Statewide priorities are developed 
collaboratively by the SWRCB, USEPA, and the RWQCBs. These 
priorities and the planning process are described in the Watershed 
Management Initiative (WMI) Integrated Plan. Implementation 
of the WMI is based on the existing authority of the water boards, 
including California’s Porter-Cologne Water Quality Control Act 
and the federal Clean Water Act (WMI, 2001). 

The CWA requires that states prioritize their waters or watersheds 
for Total Maximum Daily Load (TMDL) development. The 
EPA requires public review of TMDL pollutant loading and 
other calculations to and recommends public participation to 
implement load allocations for nonpoint sources. The July 2003 
list of TMDLs released by EPA identifies creeks in the Guadalupe 
Watershed. The proposed TMDL completion date for these is 
2004. The San Francisco Bay RWQCB is currently developing 
more than 30 TMDL projects to address more than 160 listings 
for water bodies impaired by specific pollutants. There is one 
current TDML projects in Santa Clara County: the Guadalupe 
River TMDL project (San Francisco RWQCB web site). Field 
sampling to support the TMDL was conducted in 2003-2004. 
Results were described in a 2005 project report. The TMDL is 
being completed by the Water Board staff in the San Francisco 
Bay region. 

California Porter-Cologne Water Quality Control Act The 
California Porter-Cologne Water Quality Control Act provides for 
fish and wildlife preservation, aesthetic values, water reclamation, 
and comprehensive regulation and planning in an effort to provide 
the highest “reasonable” water quality amid conflicting water 
demands. This act outlines the responsibilities and authorities of 
the SWRCB and the nine RWQCBs. The act ensures California’s 
eligibility to implement the NPDES permit process, designating 
the SWRCB as the lead agency for implementing the federal 
Clean Water Act in California. 

Water quality control plans are required as part of the Porter- 
Cologne Act for state waters. The San Francisco Bay Water 
Quality Control Plan is described in more detail below. The 
RWQCB encourages the development of watershed planning 
efforts, such as the Santa Clara Basin Watershed Management 
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Initiative, as a means of securing the actions needed to comply 
with the Basin Plan. 

Safe Drinking Water Act The federal Safe Drinking Water Act 
(SDWA) is the main federal law protecting drinking water quality. 
The SDWA authorizes the EPA to set national health-based 
standards for drinking water which must be met by each state and 
water system. The EPA is responsible for enforcing the federal 
SDWA, but in California it has delegated this authority to the 
California Department of Health Services (DHS). 

The federal SDWA includes a requirement known as Source 
Water Assessment Programs. These programs provide valuable 
information about the health of source water because they require 
every state to conduct an assessment of its sources of drinking 
water. The assessments provide valuable information about 
potential sources of contamination and levels of susceptibility. 
Requirements for public information and consultation have also 
been established (EPA, 1999). 

In California, source water assessments are carried out by DHS 
through the Drinking Water Source Assessment and Protection 
(DWSAP) Program to evaluate the vulnerability of water sources 
to contamination and prioritize activities for protective measures. 
This program address both groundwater and surface water 
sources. Under DWSAP Source Water Assessments (SWA) are 
used to evaluate public drinking water sources to determine the 
human-caused activities to which the source is most vulnerable. 
The information from source water assessments can be used 
for local source water protection programs, for which funding 
opportunities exist. DHS, under federal regulations, was required 
to complete a SWA for all water supply sources by 2003. 
Assessments of the drinking water sources for the District were 
completed in 2002 (California Department of Health Services, 
2004). 

Safe Drinking Water and Toxic Enforcement Act The Safe 
Drinking Water and Toxic Enforcement Act is a state law that 
protects drinking water sources by prohibiting businesses from 
discharging chemicals “known to the state” to cause cancer or 
reproductive harm into drinking water. It also requires warnings 
to persons exposed to such chemicals. 

5.2.3.2 Groundwater 

Safe Drinking Water Act -Wellhead Protection Program Under 
the federal SDWA, a new Wellhead Protection Program was 
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developed in 1986 to protect groundwaters that supply drinking 
water wells of public water systems. Under SDWA Section 1428, 
each state was required to prepare a Wellhead Protection Program 
and submit it to EPA. 

Groundwater Management Act Under California’s Groundwater 
Management Act, local water agencies or groups of agencies can 
create their own groundwater management plans according to 
their own requirements and may raise money to run them. This 
act allowed a Wellhead Protection Program under the federal 
SDWA to be an element of a Groundwater Management Plan. 

San Francisco Bay Basin Water Quality Control Plan The Water 
Quality Control Plan (Basin Plan) for the San Francisco Bay 
region is the master policy document that contains descriptions 
of the legal, technical, and programmatic bases of water quality 
regulation in the San Francisco Bay region. Through groundwater 
quality objectives outlined in the Basin Plan, the RWQCB 
regulates groundwater quality. These objectives include limits on 
bacterial counts, organic and inorganic chemical constituents, 
radionuclides, and taste and odor (San Francisco RWQCB, 1995). 

5.2.3.3 Surface Water 

Long Term 2 Enhanced Surface Water Treatment Rule EPA is 
proposing the Long Term 2 Enhanced Surface Water Treatment 
Rule to reduce disease incidence associated with Cryptosporidium 
and other pathogenic microorganisms in drinking water. The rule 
will improve upon existing regulations by containing provisions to 
mitigate risks from uncovered finished water storage facilities and 
to ensure that systems maintain microbial protection as they take 
steps to reduce the formation of disinfection byproducts. 

Watershed Sanitary Survey Under the California Surface Water 
Treatment regulations, DHS requires large utilities delivering 
surface water to complete a Watershed Sanitary Survey (WSS) 
every five years to examine possible sources of drinking water 
contamination. The survey includes suggestions for how to protect 
water quality at the source. The purpose of a WSS is to identify 
what treatment facilities are needed to properly treat the source 
water. A WSS must evaluate all information, including past water 
quality monitoring data associated with identified activities on the 
watershed to establish what treatment unit processes are needed to 
properly treat the source water. 

San Francisco Bay Basin Water Quality Control Plan The 
San Francisco Bay Water Quality Control Plan contains surface 
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water quality objectives intended to maintain thriving aquatic 
ecosystems. The RWQCB is charged with protecting these water 
uses from pollution and nuisance for the people of California 
through water quality control measures and limits, as defined in 
the plan. 

Water Conservation Projects Act of 1985 The Water 
Conservation Projects Act allows for the establishment of a 
state water conservation program to encourage local agencies 
and private enterprise to implement water conservation and 
reclamation projects. The state program finances or assists in 
financing projects which meet state criteria and will result in 
additional supplies of water for use in areas of need. 

5.2.3.4 Water Rights 

Water rights regulations are established in the United States 
Constitution, the California State Constitution, and various 
state codes. These regulations apply to various water rights issues 
including the obstruction of navigable waters, water rights 
in riparian areas, public access, and water use. State laws, in 
particular, govern the activities of private entities and landowners 
in, and the public use of, waterways. 

5.2.3.5 Recycled Water 

California Water Recycling Act The expansion of water recycling 
in Santa Clara County is an interest area (E-2.1.6) of the District. 
The Water Recycling Act encourages municipal wastewater 
treatment districts to implement recycling programs to reduce 
local water demands and identifies the need, safety, and general 
use of recycled water in California for non-potable applications. 

In the Guadalupe Watershed, the following municipalities have 
implemented water recycling programs: Campbell, San Jose, and 
Santa Clara. 

In addition, the cities of San Jose and Santa Clara participate in 
the South Bay Water Recycling Program. 

5.2.3.6 Assurances of Water Supply 

Senate Bills 610 and 221 The passing of Senate Bills 610 and 
221 changed the development process in California by involving 
public water suppliers in the project approval process. Prior 
to the legislation, large projects could be approved without a 
demonstrated water supply. Now project applicants must prove 
that public water suppliers have “sufficient water supply” to serve 
projects. This change will help local jurisdictions ensure reliable 
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supplies to their constituents and supports the District’s intrest 
area E-2.1.2 and 2.1.3, which calls for a reliable water supply to 
meet current and future demand. 

5.2.4 Open Space 

The Farmland Protection Policy Act is the key piece of federal 
legislation pertaining to farmland protection, while the 
Williamson Act is California’s strongest state law for farmland and 
open space protection. 

5.2.4.1 Farmland Protection Policy Act 

Under the Farmland Protection Policy Act, the Natural Resource 
Conservation Service of the United States Department of 
Agriculture (USDA) provides technical assistance to federal 
agencies, state and local governments, tribes, or nonprofit 
organizations wishing to develop farmland protection programs 
and policies. The USDA also administers the federal Farmland 
Protection Program, which provides funds to help purchase 
development rights to keep productive farmland in agricultural 
uses. Working through existing programs, USDA may join 
with state, tribal, or local governments to acquire conservation 
easements or other interests from landowners (USDA, NRCS web 
site, 2004). 

5.2.4.2 Williamson Act 

As California’s premier agricultural land protection program, 
the Williamson Act plays a key role in preserving the remaining 
agricultural and open space lands in the state. The act allows 
private landowners to protect agricultural land through property 
tax incentives and voluntary restrictive use contracts with local 
governments. Santa Clara County is one of the 52 California 
counties that have adopted the Williamson Act program (CA 
Department of Conservation, 2002). 
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6.1 Location and Overview 

The Baylands consist of the existing tidal areas plus any additional 
areas that would be tidal if not for levees, dikes, tide gates, or 
other tide control structures. The Baylands have conventionally 
been considered and managed unto themselves, largely separate 
from the adjacent watersheds. But the Baylands actually function 
as the lowest reaches of the watersheds, as well as the landward 
extent of the Bay. Hence the term: bay-lands. The Baylands 
Management Unit consists of the Baylands of the South Bay 
within Santa Clara County. The Coyote, Guadalupe, West Valley, 
and Lower Peninsula Watershed Management Areas (WMAs) each 
drain directly to the Baylands Management Unit. The contiguous 
area comprising the full South Bay Baylands following the edge of 
the Bay from approximately Coyote Point to San Lorenzo Creek 
(Goals Project 1999) also interfaces with adjacent watersheds in 
Alameda and San Mateo counties, including Redwood Creek, San 
Mateo Creek, Alameda Creek, and other local streams. 

For a number of technical and political reasons, it is practical to 
consider the Baylands Management Unit as a part of the larger 
South Bay Baylands that incorporate the current multi-partner 
planning processes of the South Bay Salt Pond Restoration Project 
(SBSP) Restoration Project and the South San Francisco Bay 
Shoreline Study of the Army Corps of Engineers. Management 
strategies developed for the South Bay Baylands through these 
efforts will directly affect the achievement of local policies for 
the BMU and its watersheds. Additionally, technical challenges 
such as the control of invasive Spartina species, the recovery 
of endangered species of the Baylands, and managing the 
distribution of available sediment between different segments of 
the South Bay will require full South Bay regional approaches to 
meet Santa Clara Valley agency needs. To build a foundation for 
linking SBSP Restoration Project and Santa Clara Valley interests, 
this chapter addresses the South Bay Baylands as a whole, with 
special attention to the relationship between the Baylands and the 
adjacent upland watersheds. 

This chapter was developed at the request of the Santa Clara 
Valley Water District, SBSP Restoration Project Science Team, 
and the SPWG stakeholders to synthesize information about the 
patterns and processes characterizing the South Bay Baylands 
landscape, or South Bay Landscape, with special attention to the 
interfaces between the Baylands and the watersheds, or Uplands. 
The purpose of this synthesis is to facilitate Baylands stewardship 
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by helping scientists and managers involved in watershed 
stewardship understand the various factors, natural or unnatural, 
that control the structure, form, and function of the Baylands. 
This report is supplemented by, and does not replace, the large 
amount of data compilation and synthesis ongoing as part of the 
SBSP Restoration Project. These related efforts address a number 
of topics which are therefore not covered exhaustively in this 
chapter, including assessments and strategies for flood protection, 
water quality, endangered species, and recreation. These sources of 
information are discussed in section 6.2.4. 

6.2 Synthesis 

6.2.1 Focus and Scope of this Chapter 

The physical setting of the Baylands Management Unit (BMU) 
is distinct from the other WMUs, resulting in a divergent history 
and unique opportunities and challenges with regard to District 
interest areas. A myriad of land uses and maritime enterprises 
interact with natural marine, estuarine, fluvial, and terrestrial 
processes to create a complex of array of ever-changing Bayland 
habitats that affect Watershed Stewardship issues and concerns. 

This unique setting has resulted in an unusual land use history. 
Firstly, while the Baylands are both relatively level and centrally 
located, they have mostly not been subject to dense residential 
or industrial development. While they contain rich organic soils, 
they have not been successfully developed for agriculture. The 
reason is salt. With limited local exceptions, the dominant Euro- 
American land use for the Baylands has been salt production 
and harvest. This has maintained the majority of the South 
Baylands in a condition with relatively high potential for the 
recovery of former natural resources, including tidal wetland and 
other intertidal habitats for fish and wildlife support, natural 
maintenance of navigable bays and channels, shoreline erosion 
control, and natural flood protection. Therefore, in comparison 
to other WMUs, the Baylands have the potential for a relatively 
steeper restoration trajectory (i.e., forecast of rapid success) in the 
Stewardship Program’s conceptual model for ecosystem recovery 
(Figure 6-1). 

Because of the potential for natural resources recovery, future 
management of the Baylands will include a relatively large 
proportion of habitat restoration. The future Baylands will be 
shaped by technical strategies to re-create substantial elements 
or analogues of the historical landscape. In a practical sense, the 
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Figure 6-1 Stewardship pro¬ 
gram conceptual model. 


historical landscape can provide evidence of what kinds of habitats 
and supporting processes can be restored. This understanding 
must be updated through history to account for the ongoing 
effects of natural processes and people. This chapter updates the 
understanding with new analyses of historical conditions and new 
data about existing and possible future conditions. 

Secondly, in comparison to other WMUs, the Baylands will be 
subject to relatively extensive reengineering in the coming decades 
because of regional resotration efforts. This chapter summarizes 
the dming and nature of historical Baylands modifications, to 
help understand the rates of landscape response and to help 
determine which engineered components of the Baylands should 
be conserved and which might better serve the interests of people 
and wildlife through redesign. 

At the request of both the SCVWD and the SBSP Restoration 
Project, this chapter attempts to strengthen the conceptual 
links between the Baylands and the upland Watersheds. While 
functionally connected, these major landscapes have typically 
been managed as separate entities. The risk is that they will be 
managed along divergent pathways toward incompatible goals. 
One brief example is illustrative: intensive and extensive erosion 
control tends to be a major objective of upland management, 
but the sediment derived from natural erosion in the uplands 
is needed to sustain the tidal Baylands. There tends to be 
inadequate communication between the different communities 
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of resource mangers and scientists focused on the Baylands and 
the Watersheds. This chapter defines and summarizes some of the 
important natural links between the Baylands and the Watersheds 
that can serve as avenues of communication to improve overall 
stewardship of the South Bay Area. 

6.2.2 Key Findings 

This section summarizes some of the chapter’s significant 
implications for stewardship and restoration. These findings are 
discussed in more detail in the subsequent sections. 

6.2.2.1 Landscape Restoration Template 

The South Bay Baylands has always been a landscape in transition 
between estuarine-tidal and terrestrial-fluvial conditions with a 
number of intrinsic habitat types that tend to form characteristic 
and self-evident habitat groups, or mosaics. These mosaics are 
arranged in a predictable pattern based on dominant hydrologic 
and topographic gradients. These gradients constitute a dynamic 
template for restoring and conserving all the Baylands habitats 
and their desired functions and services for the South Bay. 

There are three distinct South Baylands habitat mosaics (Figure 
6-5): (1) the Riparian Tidal Mosaic attends the gradient 
between fluvial and tidal processes; (2) the Saline Tidal Mosaic 
encompasses the gradient between the baylands and the upland 
areas between Riparian Tidal Mosaics; (3) the Salt Pond Tidal 
Mosaic features the large historical salt ponds that were managed 
for salt harvest by local indigenous peoples. Each mosaic consists 
of a unique set of major habitat types. Restoration of the South 
Bay Baylands should involve all the mosaics and their component 
habitats. 

The existing salt pond complexes at Eden Landing, Ravenswood, 
and Alviso have the basic physiographic structure of the historical 
Salt Pond, West Side Saline Tidal Marsh, and Riparian Tidal 
Mosaics. Small patches of these habitat types might be restored 
in smaller mosaics than existed historically. But the existing 
salt ponds in this area of the South Bay are large enough to 
accommodate replicate fourth- and fifth-order tidal marsh 
drainage systems with their full complement of pannes and 
channels large and small. 

Restoration of Riparian Tidal Mosaics may provide the most 
diverse array of ecological services over the longest term because 
they involve large gradients in salinity and elevation that transcend 
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the boundary between fluvial-terrestrial and tidal-estuarine 
environments with the greatest diversity in habitat types and the 
greatest complexity of structure within each habitat component. 

6.2.2.2 Restoring the Upland Habitat Component 
of Mosaics 

One of the most important restoration priorities should be to 
reestablish the habitats that occurred at the transition between 
tidal marshland and adjacent terrestrial and fluvial systems. These 
mosaic components include the tidal marsh-upland ecotone, 
notably grassland with perennial and seasonal freshwater wetlands, 
and sausals, all of which are largely unrepresented in the Baylands 
landscape today. Gentle topographic gradients into the adjacent 
grasslands will be particularly important for salt marsh harvest 
mouse recovery (Shellhammer, personal communication), as well 
as allowing marsh evolution through estuarine transgression. 
Restoration and flood protection planning could incorporate these 
Baylands mosaics. 

6.2.2.3 Integrated Salt Pond-Tidal Marsh Landscape: 
Nineteenth-century Model 

The salt works of the Traditional American era of the South 
Bay salt industry provide a model for the re-integration of salt 
ponds with riparian tidal and saline tidal mosaics. This era of 
Baylands management featured salt ponds that were essentially 
elaborations of natural salinas and marsh pannes. The salt ponds 
were therefore naturalistic in shape, and were surrounded by 
high marshland that protected them from erosion and sediment 
input. Tevees were low and easily repaired. Windmills were used 
to move water to and from ponds. The moderate size of the salt 
ponds afforded easy control of water levels and salinity with 
minimum energy expenditures. Techniques from the Traditional 
American era of salt pond management may provide viable ideas 
for future salt pond engineering while also serving to educate 
the public about historical land uses. Additionally, indigenous 
management techniques, which may have been in part 
responsible for the native Salt Pond Tidal Mosaic, may provide 
valuable tools for Baylands restoration. 

6.2.2.4 Previous "Accidental" Tidal Marsh Restorations 

Natural tidal processes tend to attack conventional salt pond 
levees. Ongoing maintenance is required to prevent levee failure. 
Whole complexes of salt ponds have completely reverted to tidal 
marsh in the past due to levee failure. 
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Large pannes form and persist on high tidal marsh plains without 
any structures resembling levees. To reduce maintenance costs, 
and to utilize natural processes of the landscapes as much as 
possible, restoration designs should incorporate pannes, based on 
understanding of their natural evolution and maintenance. 

6.2.2.5 Water Bird Use of South Bay Tidal Habitats 

Restoration of South Bay tidal marshlands may provide greater 
support of waterfowl and shorebirds than has been previously 
recognized. However, the emphasis should be on restoring whole 
tidal mosaics. For example, adequate replacement of salt ponds 
as waterbird habitat may require the restoration of shallow bay 
channels, tidal flat along the channels, moist grassland or other 
upland habitat types, and especially large marsh pannes that only 
form and persist on drainage divides between fourth-and fifth-order 
tidal marsh system, and that are larger in riparian tidal mosaics than 
in saline tidal mosaics. 

Small duck ponds created in place of tidal marsh pannes on 
drainage divides provide a historical model for enhancing 
waterfowl habitat and for focusing hunting activities. 

6.2.2.6 Modification of Tidal Sloughs and the Lower 
Reaches of Streams 

There is historical precedent for re-aligning creeks to meet 
management objectives for the alluvial plains and the historical 
backshore of tidal marshlands. Lower reaches of streams have been 
created and/or moved around extensively “for a variety of reasons.” 
Their current condition should not be considered permanent or 
ideal given current management objectives. For example, some 
streams have historically been diverted into diked baylands as 
sources of sediment to elevate the bayland surface for agriculture 
or development. Smaller creeks and artificial drains could be 
directed onto the restored backshore to provide sediment for high 
marsh plains and upland transitions. 

Existing major tidal sloughs, despite their relatively natural 
appearance, have been the subject of extensive historical 
modification for variety of purposes. The existing arrangement 
is most likely not ideally designed to support the emerging 
management objectives that seek to optimize conditions for 
human uses and natural resource support. 
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6.2.2.7 Restoration Opportunities Associated with 
Groundwater Reemergence 

The cessation of agricultural extraction of groundwater in 
combination with recharge practices and land subsidence may 
increase the local availability of groundwater for restoration 
purposes, especially along the banks of fluvial channels and the 
backshore of tidal marshland. 

6.2.2.8 Use of Urban Water Flows to Reestablish 
Brackish Tidal Marsh Gradients 

Modern freshwater inputs to the Baylands associated with the 
urban drainage and wastewater treatment provide an opportunity 
to re-create ecologically significant salinity gradients. The 
historical nature of the riparian tidal mosaics provides a template 
for designing these interfaces at a variety of scales. 

6.2.2.9 Watershed Sediment Transport Characteristics 
Prior to Drainage Modifications 

Most of the South Bay streams did not maintain channels across 
their lower alluvial plains or valleys, nor did they connect to tidal 
sloughs. They ended in valley bottomlands or on alluvial fans with 
no fluvial through-flow. As a result, a large proportion of the lower 
elevation uplands in the South Bay Area had little or no direct 
surface drainage to the Bay. Only the few large streams delivered 
sediment directly to the Bay. Additionally, some of these streams 
that did drain to the Bay were interrupted by large willow groves 
and tule marshes that functioned as sediment traps. The larger 
streams that carried their sediment loads to the bay had large 
natural levees (i.e. functionally similar to present-day levees) that 
penetrated into but not through the tidal marshlands. 

6.2.2.1 Olncrease in Hydrological Connectivity between 
Local Watersheds and the Baylands 

Landscape modifications, primarily during the 19th-century, have 
created a substantial increase in hydrological connectivity between 
surrounding watersheds and Baylands in South Bay. For example, 
the upland area including Santa Clara Valley that drains directly 
to the Baylands has increased by more than 30% (Figure 6-30). 

6.2.2.11 Upland Sediment Traps 

Much of the stream sediment removed currently through dredging 
operations is associated with artificial channels. A large amount of 
sediment accumulates in these channels in close proximity to the 
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Baylands. Stream sediment removal is minimal on streams with 
relatively natural morphology. 

Dams on local creeks represent an additional source of sediment 
withheld from natural transport to the Baylands. Local dams were 
generally created many decades ago for groundwater recharge 
or consumptive use, and, in some cases flood control. These 
objectives should be compared to potential benefits of dam 
removal for sediment transport to the Baylands and fisheries 
restoration. All dredging operations on tidal channels, upland 
creeks, and reservoirs should be considered as potential sediment 
sources for restoring Baylands. 

6.2.2.12 Design of Tidal Reaches 

Inland incursion of salinity on the lower reaches of Santa Clara 
Valley creeks has been greatest for modified, especially enlarged, 
channels. For example, it appears that the relatively straight and 
oversized designs of historical flood control channels promote 
maximum salinity intrusion and sediment deposition. The design 
of Riparian Tidal Mosaics should focus on improving sediment 
transport by restoring naturalistic channel gradients, levees, and 
geometry. 

6.2.2.13Restoration Implications of Habitat 
Fragmentation Analysis 

Whether a patch of habitat is large or small depends on the species 
of interest. For example, a large patch of habitat for the Salt Marsh 
Harvest Mouse may be small for the California Clapper Rail. 
Restoration designs for habitat mosaics should reflect the habitat 
requirements of a group of species selected to represent a range of 
expected minimum requirements for habitat patch size. 

Not all restoration projects have to be large for any species. For 
example, small patches of tidal marsh can serve as refugia for 
plants and wildlife, and as “stepping stones” that enable species to 
move between larger habitat patches. 

Restoration should maximize the length of the foreshore by 
achieving a naturalistic density of tidal marsh channels in systems 
that are fourth-order or larger. 

6.2.3 Data Gaps 

The success of salt pond restoration may depend on phasing 
restoration to match sediment demand to available sediment 
supplies. During the planning for every new breach, the questions 
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will arise: is there enough sediment and where will it come from? 
To help answer these questions, a South Bay suspended sediment 
budget is needed, resolved to the spatial and temporal scales of 
project phases. 

The budget should entail assessments of fluvial/terrestrial as well as 
tidal/estuarine sources. The potential availability of sediment from 
the erosion of tidal flats and tidal channels within and adjacent 
to breached ponds should be considered. The yield from hillslope 
processes, creek incision and bank failure, and sediment stored in 
engineered creek channels, reservoirs, and sediment basins should 
be considered. These assessments need not be exhaustive, but they 
should describe expected differences in sediment supply between 
local watersheds and salt pond complexes. 

A high level of priority should be assigned to developing an 
accurate picture of projected sea level rise across the land surface 
of the South Bay. What is needed is to establish the relationship 
between tidal datums and land surface (NGVD), with the 
participation of National Geodetic Survey/NOS and USGS. These 
efforts, which are required to link projections of sea level rise to 
topographic mapping, are underway. 

There are lingering questions about the efficacy of restoring 
natural tidal impoundments, such as salinas and marsh pannes. 
Whether or not these features provided the same kinds of 
ecological services as the modern salt ponds can probably be 
determined by thorough review of historical environmental 
accounts for South Bay. There is a wealth of written records of the 
character of these features that could be recovered through local 
and regional archives. 

A separate question pertains to the sustainability of salt ponds 
as compared to more natural features, such as salinas and marsh 
pannes. Salt ponds exist because peripheral levees prevent tidal 
incursion and inputs of suspended sediment. But the levees have 
to be maintained, and the hydroperiod of salt ponds must be 
artificially regulated. The efficacy of converting some salt ponds 
into large pannes surrounded by high marshland lacking channels 
should be investigated. The analysis of historical marsh form and 
function suggests that a broad high marsh plain would dissipate 
wave energy, filter sediments, and naturally regulate the panne 
hydroperiod. In general, the ability to scale natural processes 
to meet the project objectives with minimum operational costs 
should at least be tested through experimental designs for early 
phases of restoration. 
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6.2.4 Related Resources 

The South Bay Baylands are the focus of a number of 
environmental management efforts, including the SBSP 
Restoration Project and several other, linked projects. District 
staff are actively involved in many of these efforts; however, not 
all staff may be aware of relevant efforts. The project documents 
of most of these South Bay projects can be found at the SBSP 
Restoration Project web site, maintained by SFEI at http://www. 
southbayrestoration.org. 

6.2.4.1 Flood Protection 

The initial analysis of technical issues related to flood protection 
in the SBSP Restoration Project was recently completed. The 
Flood Management and Infrastructure Existing Conditions Report 
is now available on the project web site. The Flood Management 
Workgroup of the SBSP Restoration Project continues to convene 
discussions on technical and policy matters related to flood 
protection. 

The U.S. Army Corps of Engineers (USACE) has completed the 
reconnaissance phase of their South San Francisco Bay Shoreline 
Project, which would potentially contribute to flood protection 
and ecosystem restoration efforts in the South Bay Baylands, 
including Santa Clara, San Mateo, and Alameda counties. The 
California Coastal Conservancy, and SCVWD are considered 
potential non-federal sponsors. The project would interface with 
the SBSP Restoration Project and both Corps and non-Corps 
(e.g. lower Guadalupe River Flood Control Project) previous 
flood control projects to reduce future fluvial and tidal flood 
damage conduct habitat restoration. The Reconnaissance Study is 
available on the SBSP Restoration Project web site. 

6.2.4.2 Sediment Supply 

Concerns about managing the availability and distribution of 
sediment for marsh restoration are being addressed through 
several related forums. The topic is a major component of 
documents being developed by the SBSP Restoration Project 
consultant team, including the recently completed Hydrodynamics 
and Sediment Dynamics Existing Conditions Report (http://www. 
southbayrestoration.org/pdf_flles/Hydro_and_Sed_Existing_ 
Conditions.3.30.05.pdf). Broader science and management 
strategies are considered and discussed through the Sediment 
Supply Workgroup of the SBSP Restoration Project Science 
Team. SFEI is helping coordinate a special session of the Sediment 
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Supply Workgroup focused on fluvial sediment transport (contact: 
Lynne Trulio). 

6.2.4.3 Contaminants 

South Bay water quality is assessed by the Regional Monitoring 
Program for Trace Substances in the San Francisco Estuary (RMP; 
www.sfei.org/rmp/index.html), the primary source of information 
used to evaluate chemical contamination in the Bay. The RMP 
is a collaborative effort between SFEI, the Regional Board, and 
the regulated discharger community. Ongoing programs by the 
RMP focus on determining spatial patterns and long term trends 
through sampling of water, sediment, bivalves, and fish, effects on 
sensitive organisms, and chemical loading to the Bay, and seeks to 
synthesize RMP data with data from other sources to provide the 
most complete assessment possible of chemical contamination in 
the Bay. 

Research on contaminant loading to the South Bay from local 
watersheds is being carried out by the Sources, Pathways, and 
Loadings Workgroup of the RMP. Special studies on Guadalupe 
River sediment and contaminant transport are currently in year 
three (contact: Lester McKee, lester@sfei.org). 

Focused collaborative projects are also under way to assess the 
potential impacts of legacy mercury contamination in wetlands 
restoration of the South Bay Baylands. Mercury research activities 
in the Bay area are summarized biannually in the San Francisco 
Bay Mercury News (http://www.sfei.org/rmp/mercury_newsletter/ 
HgNews_home.html). Initial SBSP Restoration Project plans 
for addressing mercury concerns are summarized in a technical 
memorandum at the project web site. Technical strategies are 
being developed by the SBSP Restoration Project Science Team, 
the consultant project team, and project partners through 
ongoing efforts (contact: Lynne Trulio: ltrulio@earthlink.net). 

The assessment of existing conditions, Water and Sediment 
Quality , was recently completed and is available at www. 
southbayrestoration.org/pdf_files/Water_and_Sed_Quality_ 
Existing_Conditions.3.30.05.pdf 

6.2.4.3 Biology and Habitats 

The SBSP Restoration Project assessment of initial conditions in 
the South Bay Baylands has recently been released. The Biology 
and Habitats Existing Conditions Report is available at www. 
southbayrestoration.org/pdf_files/Biology_Habitats_Existing_ 
Conditions.3.25.05.pdf. This report summarizes plant and 
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animal species of the South Bay Baylands, including shorebird 
and waterfowl use. It describes Baylands habitats past and present 
(largely based upon the initial draft of this report). 

The multi-partner effort to control non-native, invasive species 
of Spartina (cordgrass) is led by the Invasive Spartina Project 
(www.spartina.org) of the California Coastal Conservancy. 
Priorities for control have been developed through regional 
consensus (Grossinger et al. 1998). Local agencies are closely 
involved in these efforts. The CALFED Science Program recently 
recommended significant new funding for monitoring of invasive 
Spartina species hybrids (calwater.ca.gov/Solicitation/ERP_ 
Solicitation .shtml). 

6.2.4.4 Recreation and Trails 

Analysis of the South Bay Baylands with regard to recreational 
opportunities is being carried out as part of the SBSP Restoration 
Project existing conditions reports. The initial report Public 
Access and Recreation Existing Conditions Report was recently 
completed and is available at www.southbayrestoration.org/pdf_ 
files/Public_Access_Existing_Conditions.3.25.05.pdf. 

6.3 Baylands Landscape Mosaics 

The Baylands landscape occupies a transitional position among 
fluvial, terrestrial, and tidal systems (Figure 6-2). The distinct 
characteristics and challenges of the Baylands are defined by the 
interaction between these systems, which produces an array of 
characteristic landscape mosaics. The following sections describe 
the individual components of these mosaics. The subsequent 
section defines the integrative characteristics of the mosaics 
themselves. 

This profile of the South Bay Baylands is based on a landscape 
approach to environmental analysis (Mcffarg 1969; Forman and 
Godron 1986, Urban et al. 1987, Noss and Cooperrider 1994, 
Chapin et al. 2002). The approach is largely founded on the 
premise that environmental patterns strongly influence ecological 
processes (Turner 1989). In this approach, every species of plant 
or animal has a unique effective habitat; multiple species co-exist 
within habitat types; the types comprise larger habitat mosaics; 
the mosaics exist in a matrix of ecotones; a mosaic plus its matrix 
comprise a landscape and the landscapes comprise the region. 
There is one effective habitat per species. The habitat types are 
distinguished by how they form, their structure, and the native 
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vegetation they support. Habitat types are apparent in common 
aerial photography. Tidal flats, tidal marshland, oak savannah, and 
riparian forests are examples of habitat types. Habitat mosaics are 
defined by the composition and arrangements of closely associated 
habitat types. Mosaics, like their component habitat types, are 
self-evident. Each mosaic has a matrix of ecotones between and 
around its habitat types. Habitat types, mosaics, and landscapes 
can interact through the movements of air, water, land, and 
living resources (Gardner et al. 1992, Johnson et al. 1992). The 
landscape approach promotes the analysis of these interactions. 

Because of the extensive modifications affecting the appearance 
and function of the present-day Baylands landscape, historical 
information is required to identify natural patterns and processes 
that might otherwise be difficult to identify. By removing the 
“overlay” of modern infrastructure, a reconstruction of historical 
landscape characteristics provides a foundation for understanding 
the physical and cultural processes controlling habitat information 
and maintenance (Collins and Montgomery 2002). This baseline 
data, in combination with information about current conditions, 
establishes a technical basis for setting appropriate restoration 
goals and designing specific restoration and enhancement efforts 
(Grossinger and Askevold 2005a). 

6.3.1 Lcmdforms and Habitat Types 

The natural habitats and landforms comprising the larger Baylands 
landscape can be divided into those most closely associated with 
the bays, the adjacent terrestrial lands, and the intertidal zone 
(Goals Project 1999). Because of the importance of tidal marsh 
science to the large-scale restoration efforts currently underway, an 
accompanying report has been developed to synthesize the science 
related to tidal marsh dynamics. More detailed information about 
tidal marshland characteristics can be found in that report. 

6.3.1.1 Bay Habitats 

Shallow Bays 

Shallow bays consist of the benthic sediments and the column of 
water extending between MLLW (zero tidal elevation) and the 
minus 18-foot bathymetric contour. The shallow bay sediments 
are mainly clays, silts, sands, and shell hash, the latter being largely 
restricted to South Bay (Nichols and Pamatmat 1988). Excluding 
the intertidal zone, about 65% of the aerial extent of the estuary 
corresponds to shallow bay. The very large area of shallow bay is 
a distinguishing characteristic of the San Francisco Estuary and 
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significantly influences its patterns of water circulation (Smith 
1987, Cheng et al. 1993, Walters et al. 1985). 

Deep Bays 

Deep bay consists of the benthic sediments and the column 
of water extending between the minus 18-foot bathymetric 
contour and the deepest reaches of the estuary. Only about 35% 
of the aerial extent of the estuary bayward of the intertidal zone 
corresponds to deep bay. The sediments of deep bay vary from 
bedrock to coarse sands and very fine clays and silts. In the parts 
of the Bay where currents are strong, especially in the deeper 
reaches of San Pablo Bay and Central Bay, the bottom is mostly 
coarse sand. Prominent sand waves are evident in Raccoon Strait 
and across Central Bay (wrgis.wr.usgs.gov/dds/dds-55/pacmaps/ 
sf_shade.htm). In Suisun Bay and South Bay, however, most of 
the bottom consists of a muddy mixture of more than 80% silt 
and clay (Nichols and Thompson 1985). 

Subtidal Channels 

Shallow bay channels link the larger intertidal sloughs and local 
creeks to deep bay channels. The channels of the deep bay trace 
the courses of ancient rivers that drained through the Golden 
Gate before it was transgressed by the rising sea. The shallow 
channels were historically maintained in part by the tidal prism of 
the intertidal zone, including the historical tidal marshlands. The 
deeper channels are maintained by the larger tidal prism of the 
bays. Tidal currents are strongest in the deep channels (Cheng and 
Gartner 1984). The shallow and deep channels together represent 
critical physical and ecological linkages between local watersheds 
and deep bay environments. 

6.3.1.2 Intertidal Habitats 

Lagoons 

A lagoon is a perennial impoundment of water that is subject to 
occasional or episodic connection to full or muted tidal action. 
The impoundment receives inputs of freshwater through creeks, 
seeps, or springs. When the tidal connection is closed, a lagoon 
can become brackish as freshwater accumulates. Large lagoons 
may become meromictic, with a lower layer of saline water and a 
fresher upper layer that do not mix. Historical lagoons typically 
formed behind barrier beaches and therefore had a similar 
distribution as beaches in the region, except that no lagoons are 
known to have existed in South Bay. Early maps suggest that 
overwash berms (Cohn and Kochel 1993) tended to form along 
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the foreshores of marshland perpendicular to long fetches, and 
that marsh pannes or salinas could form behind such berms. These 
impoundments were more shallow and temporary than lagoons. 

Tidal Flats 

Tidal flats represent a dynamic equilibrium between inorganic 
sediment supply and the erosive energy of waves and tidal 
currents. They form where these energies and the duration of tidal 
inundation inhibit most vascular plant growth but promote the 
deposition of inorganic sediments. 

Tidal flats are conventionally defined as the areas of bare clay 
and silt, sand, or shell hash between local Mean Lower Low 
Water (MLLW) and either the foreshore of tidal marshland or, 
if no marsh is present, local Mean Tide Level (MTL). Tidal flats 
support less than 10 percent cover of vascular vegetation, other 
than eelgrass. Mudflats of silt and clays comprised the largest type 
of tidal flats. Most of the flats occurred around the main bays of 
the estuary, but a significant portion, especially in the South Bay, 
was associated with shallow tidal channels that extended landward 
from the bays into marshlands and local watersheds. 

The distribution of tidal flats within the estuary relates directly to 
tidal range, salinity regime, and nearshore bathymetry. Since the 
upper limit of tidal flats is determined by the lower limit of marsh 
vegetation, anything that affects the lower limit of vegetation also 
affects the lateral extent of tidal flats. Marsh vegetation grows as 
low in the intertidal zone as its tolerance to inundation will allow. 
In this regard, inundation threshold is a proxy term for maximum 
tolerable wave action, tidal currents, duration of inundation, and 
frequency of inundation, all of which could be influenced by 
turbidity, suspended sediment concentrations, and plant species. 
Tidal range within the estuary increases with distance south from 
the Golden Gate (Malamud-Roam 2000, Collins 2002), whereas 
the low tide datums remain relatively constant. This means that 
the difference in elevation between the MLLW datum and either 
MTL or the marsh foreshore increases with distance south from 
the Golden Gate. Therefore, the potential lateral extent of tidal 
flats also tends to increase with distance into South Bay. Whether 
or not the potential is realized depends on sediment supply and 
the other factors that control tidal flat formation and persistence. 

Northward and eastward from the Golden Gate, tidal range 
within the estuary tends to decrease, mainly due to increases in 
the low tidal datums. This decreases the difference in elevation 
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between MLLW and MTL, and thus narrows the potential lateral 
extent of tidal flats. Furthermore, foreshore vegetation grows lower 
under fresher conditions (Harvey et al. 1977, Atwater and Hedel 

1976, Jones and Stokes et al. 1979, Collins 2002). This reduces 
the difference in elevation between MLLW and the foreshore, 
which further restricts the lateral extent of tidal flats. For any tidal 
range and salinity regime, the extent of tidal flat is constrained 

by the slope of the intertidal zone. Steeper zones have less tidal 
flat. These factors help explain the relative abundance of tidal 
flats around the broad and saline South Bay and North Bay, the 
paucity of tidal flats in the much fresher Suisun, and the small 
patches of tidal flat in the steep areas of brackish Carquinez Strait 
and saline Central Bay. 

Seasonal variations around the average conditions have been 
noted. For example, during the wet season, when suspended 
sediment supplies to the Bay increase sharply (Schoellhamer, 

1996), mudflats can gain elevation and grow some distance 
into the Bay, depending on their overall slope. During the 
subsequent summer and fall, the flats can lose elevation (Nichols 

1977, Nichols 1979; Thompson 1982), due to re-suspension of 
sediments by wind-generated waves (Krone 1979; Cloern et al. 
1989). The slow rate of change in tidal flat distribution over many 
years (Foxgrover et al. 2004) suggests that the seasonal gains and 
losses are roughly compensatory. Little is known about seasonal 
variations in tidal flats along the sloughs and creeks that innervate 
tidal marshland. Since these flats are more protected from wave 
action, they may be more persistent. 

Beaches 

Beaches are created by waves or tidal currents depositing sand 
or shell hash across the intertidal zone. On sandy beaches, most 
of the water coming in on each wave is shed back to the bay as 
backwash. This serves to flatten the slope of the beach. Shell hash 
is coarser than sand, more resistant to erosion, and also allows 
more percolation, all of which reduces the erosive power of the 
backwash. Beaches of shell hash therefore tend to be steeper than 
sandy beaches (Bascom 1980). Beaches may erode when wave 
energies increase, as during major storms, and their maintenance 
requires an ongoing supply of beach material. 

The San Francisco Estuary historically included about 25 miles of 
beaches. They were most common in the Central Bay, especially 
along the northern end of the San Francisco Peninsula, where 
they were nurtured by sand dunes and the littoral drift inside 
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the Golden Gate. They were also common along the present-day 
Alameda and Oakland shorelines, within reach of the Merrit 
Sands of the San Antonio Formation, and along the eastern shore 
opposite the Golden Gate and at the end of the San Pablo Bay 
fetch, where wave energies are adequate to carry sands from the 
shallow subtidal zone to the middle intertidal elevations. Sandy 
beaches existed on both sides of the northern portion of the 
South Bay, in the vicinity of Coyote Point and present-day San 
Leandro. Beaches of shell hash, mostly derived from native oyster 
beds, were fairly common on both sides of South Bay north of the 
Dumbarton narrows. 

Tidal Marshland 

Tidal marshes are defined as intertidal areas that support at least 
10% cover of vascular vegetation adapted to intertidal conditions. 
The lower marsh edge is called the foreshore, and the high edge 
against the uplands is called the backshore. Salinas, marsh plains, 
marsh pannes, and drainage networks are characteristic features 
or habitat elements of tidal marshland (Figure 6-3). These habitat 
features vary in size, shape, and extent according to marsh age, 
size, hydraulic gradient, and salinity. 

It is generally accepted that tidal marshes in the Bay Area evolve 
from tidal flats due to colonization by vascular plants (Byrne et al. 
2001, Malamud-Roam 2000, Freidrichs and Perry 2001, Williams 
and Orr 2002). The ancient marshes began developing along the 
shore of the young estuary about 3,000 years BP, (before present) 
after the rate of sea level rise slowed sufficiently to allow intertidal 
vegetation to colonize and persist (Atwater et al. 1979). Most of 
the historical bayshore adjoined broad areas of shallow bay not 
subject to great storm surges or very high wave energies, and thus 
suitable for the formation of retentive environments including 
tidal flats and marshes (Malamud-Roam 2000). At the time of 
Euro-American contact, the open bays of the estuary were nearly 
surrounded by very broad expanses of tidal flats and even broader 
expanses of tidal marsh (Goals Project 1999). Local watersheds 
make important contributions of inorganic sediment to the 
maintenance of tidal flats and formation of marshes (Knebel 
et al. 1977, Collins 2001, Malamud-Roam 2004, McKee et al. 
2003, and see section on increased fluvial-tidal connectivity in 
Part III on page 53). The relative importance of open bays and 
local watersheds as sediment sources for intertidal environments 
probably increases with distance landward along the tidal reaches 
of local watersheds. 
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Salina with water. 


Sandy beach. 



Tidal flat. 


Tidal marsh-upland ecotone with salt grass, 
zone. 



Marsh panne. 







Marsh plain. 


Tidal marsh-sausal ecotone. 


Tidal channel and flat. 


Figure 6-3 Examples of tidal marsh habitat elements in a recently developed marsh. Tidal channels, 
an aggrading creek mouth, tidal flats, salinas, marsh pannes, marsh plain, beach, and sausal are all 
evident at or near the Emeryville Crescent in Central Bay. Although the tidal marsh is too small to sustain 
a complex channel network indicative of larger areas of marshland, and although the individual patches 
of other habitat types are also rather small, the site as a whole sustains a complex mosaic that benefits 
many wildlife species. These habitats all formed within the past 75 years, (photo by R. Grossinger) 
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The evolution of tidal marshland from tidal flats may be rapid, 
as when a diked area of suitable elevation for plant colonization 
is breached, or more gradual, as when interactions between 
plants and wave regimes along the bayshore adjust the local 
sedimentary environment in favor of deposition and retention 
(USACE 1984, PWA and Faber 2004). Core data from natural 
marshes indicate that conversion from natural tidal flat to tidal 
marsh is iterative and generally slow (Byrne et al. 2001), which 
further indicates that the historical foreshore of marshland was 
generally in equilibrium with sediment supply, and thus sediment- 
limited. Eroding foreshores and prograding foreshores are both 
evident on the historical topographic sheets of the first US Coast 
Survey of the estuary (1850-66), which predate much land use 
change. But whether these waxes and wanes of the shoreline were 
compensatory, or if a net change was occurring has not been 
determined. 

A detailed synthesis of information about tidal marshland 
structure, function, and development can be found in the 
forthcoming report produced by SFEI for the SBSP Restoration 
Project science team. 

6.3.1.3 Adjacent Habitats 
Tidal Marsh-Upland Ecotone 

The transition between tidal marsh and adjacent terrestrial habitats 
comprises a zone of varying width depending upon adjacent 
topography. Since most of the South Bay’s tidal marshlands were 
bordered by nearly flat or gently sloping alluvium, the associated 
upland ecotones constituted broad, distinctive habitats occupied 
by both salt-tolerant and upland plant species and flooded by 
only the highest tides. While these areas were among the earliest 
and most heavily impacted South Bay habitats, recent historical 
research by SFEI and botanist Peter Baye has reconstructed some 
of their characteristics. Summary illustrations of this spatial 
pattern are presented in Figure 6-11 and Figure 6-14, with some 
details described below. 

Historical sources document a common zone of salt grass 
(DistichUs) and native composites occupying the upper edge of 
tidal inundation. In fact, the habitat was often noted precisely 
because of its transitional nature, which made it difficult to 
determine whether these lands should be classified as part of 
the tidal waters of the Bay (and thus subject to public trust). 
Surveyor Westdahl (1897d) did not map this zone as tidal marsh 
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but reported that “The debatable area immediately adjoining the 
Salt-marsh, which is sometimes covered at high tides, is used for 
pasture.” When botanist Cooper (1926) interviewed longtime 
local resident GF Beardsley about the Santa Clara Valley in the 
vicinity of Palo Alto to Mountain View circa 1870, he described 
the same area adjacent to the Salicornia-dominated marsh plain 
and the salinas: 

“The saltmarsh region. First there was the great salt marsh, 
with all its winding sloughs and creeks, covered with 
samphire grass [ Salicornia ] and tufts of Grindelia; next was 
a line of natural salt pan; next again was a strip of land of 
varying width, from a few hundred yards to one fourth 
mile, with a short wiry hard grass [ Distich Us] and a plant 
(composite) growing from six to 15 inches high, densely 
covered with short leaves...” 

Testimony by local farmers in the Berryessa land grant case 
documents conditions further east, between Coyote Creek and 
Guadalupe River, several decades earlier. They describe a zone of 
similarly intermediate characteristics, comprising “marshy land” 
with “nothing but salt grass,” extending all the way to the Milpitas- 
Alviso Road (approximately present-day Highway 237) and above 
the road in places (SFEI 1999). In this area, the transitional salt 
grass zone was 1000 or more meters in width. 

The salt grass zone intergraded into a varied array of seasonal 
wetlands habitats, including vernal pools and alkali marshes, and 
moist grasslands. Early botanical descriptions illustrate diverse 
plant communities only present in small, partial form today, 
including many locally rare or extirpated species (Baye et al. 
2000). Most tidal marsh-upland ecotones have been converted 
to steep elevational gradients, but there are several remaining 
areas in the South Bay with some remaining potential for low- 
gradient tidal-upland transitional zones. These include relatively 
large areas at Coyote Hills and Warm Springs and smaller areas in 
the vicinity of the San Jose/Santa Clara Water Pollution Control 
Plant, the Sunnyvale Water Pollution Control Plant (Figure 6-4), 
and Moffett Field. 

Islands and Peninsulas 

As sea level slowly rose in Central Bay, South Bay, North Bay 
and Suisun, tidal flats and marshes began to grow around low- 
lying hills. Some hills became islands in the marshland. Others 
became hilly peninsulas with narrow connections to the adjacent 
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Figure 6-4 Residual marsh-upland ecotone in Sunnyvale. This site occupies the historical transitional 
salt grass-dominated zone at the upper edge of tidal inundation. The high marsh salinas zone was 
located at the right of the image, where a levee and channel have since been constructed. Prior to 
diking, this area would have been overflowed with saltwater during extreme high tides. Before ditching 
and draining of the alluvial plain, it would also have been subject to a high groundwater table and 
seasonal ponding. Residual soil salinity and low-gradient topography still maintain a gradual transition 
between salt-tolerant and upland plant species, (photo by R. Grossinger) 


mainland. Early Spanish and Mexican settlers used some of 
the peninsulas as potreros, meaning pastures surrounded by 
marshlands or bay waters that helped corral herds of cattle and 
sheep. There are many islands and peninsulas surrounded by 
tidal marshland in the region. For example in Suisun there are 
the Potrero Hills, Bradmoor Island, and Kirby Island. In North 
Bay, there are Mare Island, Vallejo Heights, Neils Island, Burdell 
Island, Long Point and the San Pedro Hills. In Central Bay 
there are Albany Hill, the Richmond Potrero, Belvedere Island, 
and Corinthian Island. In South Bay there are Bay Farm Island, 
Point San Bruno, Coyote Point, and Coyote Hills. The north¬ 
facing slopes of some of these islands and peninsulas, especially 
in western North Bay, supported mixed hardwood forests of 
madrone and oak, including black oak in some cases, in addition 
to coastal shrubs and grasslands. Black oaks were favored by the 
Coast Miwok of the western North Bay (Thalman 1993) as a 
source of acorns and are closely associated with Miwok town sites 
(Bibby 1994). This suggests that the spotty distribution of black 
oaks on islands and peninsulas in western North Bay might reflect 
indigenous land use. 
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Dry Grassland 

Except for woodlands on the islands and peninsulas described 
above, forests and savannas were substantially removed from 
the Bay edge in canyons along the surrounding hills or at the 
higher elevations of adjacent alluvial fans. Trees were rare along 
the bayshore except as the occasional sausals and downstream 
ends of the narrow riparian forests of a few larger creeks. 
Vegetation dominated by grasses and sedges was widespread 
along the shores of the Bay prior to European settlement. Native 
perennial grassland predominated near the Bay on valley floors 
and on hillslopes with southwest aspects. These grasslands were 
composed primarily of perennial bunch grasses and rhizomatous 
grasses, especially purple needlegrass and creeping wild rye. 
Example remnants of this community are at Rush Ranch in 
Suisun and Coyote Hills near Newark. 

Moist Grassland 

Poorly drained flatlands with clayey soils that lacked direct input 
from creeks tended to stay moist throughout the wet season due 
to direct rainfall and overland flooding. Such flatlands supported 
a flora adapted to saturated conditions and are referred to as 
moist grasslands. They ranged in size from less than an acre to 
thousands of acres, and were most extensive along the bottoms 
of broad valleys with discontinuous channels, such as the upper 
Petaluma, middle Napa, and lower Santa Clara. Moist grasslands 
also existed in the lowlands between large alluvial fans, and as 
a narrow band in the transition zone between the uplands and 
the tidal marshland, where shallow water tables intercepted 
the ground surface as seeps and springs. In the Santa Clara 
and Sonoma Valleys, moist meadows were associated with the 
artesian belt, where pressured groundwater was sealed by the clay 
soils. The band of moist grassland surrounding the South Bay 
marshes was generally a mile or more in width, its continuity 
only broken by small intrusions of dry grasslands associated 
with coarse soils on active alluvial fans. Moist grasslands in the 
South Bay typically extended from the marsh edge to somewhere 
between the 20- and 50-foot elevational contours, most 
commonly in the vicinity of the 30-foot contour. 

Coastal Prairie 

This type of grassland occurred in limited distribution near the 
Bay in areas that are frequently exposed to moist marine air and 
which have clay soil. Dominant species include Douglas iris, 


Description of a South Bay 
tidal marsh-vernal 
pool-alkali ecotone, 1895: 


"Plants collected beside the 
RR track between Newark and 
the Drawbridges, Alameda Co. 
This is a level (marshy) country 
bordering the marshes (with 
a good deal of alkaline soil 
about apparently). This stretch 
of about 8 miles is the richest in 
flowers of the whole 52 miles 
from Alameda mole to San 
Jose and shows how gorgeous 
the whole plain bordering the 
marshes probably was before 
the introduction of foreign 
weeds and the grazing of 
cattle and horses . . . [t]he 
general impression in color 
is a mass of yellow owing to 
the abundance of Lasthenia 
and 8 lepharipappus though in 
places this gives way to masses 
of green and white of Trifolium 
fucatum. In places the yellow is 
dotted with the white heads of 
Trifolium wormskioldii lehm. 
in pools of large size..." 

(Davy 1 895) 
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reedgrass, oatgrass, and hairgrass. Examples occur at Brooks 
Island. 

Vernal Pools 

Vernal pools are seasonally flooded depressions on ancient soils 
that thinly cover an impermeable substrate of hardpan, clay, or 
bedrock above the tides. The impermeable substrate causes the 
pools to retain rainwater and local runoff. But the pools are so 
shallow that they tend to desiccate due to evaporation. Some 
vernal pools can fill and empty several times during the wet 
season. They can exist as distinct depressions or as diffuse and 
interconnected swales along very low-gradient drainages. Large 
areas with abundant vernal pools or swales are often called vernal 
pool complexes. 

Three significant areas of vernal pools adjoined the Bay. The 
largest area extended along the backshore of Suisun Marsh from 
the southern end of the Montezuma Hills to the western end 
of the Potrero Hills. Some of the vernal pools still existing in 
this area are more than an acre large. The smaller area adjoining 
the Sonoma marshlands on the west side of Sonoma Valley and 
the large area around northern Suisun Marsh mostly consisted 
of indistinct smaller depressions and swales. Another area of 
vernal pools existed at the downstream limits of the large alluvial 
fan associated with Alameda Creek, near present-day Warm 
Springs. This area mostly consisted of small, distinct depressions 
among more diffuse swales. These three areas differ in estuarine 
influences. The areas in northern Suisun and along the Alameda 
Creek fan are subject to aeolian depositions of salt from the large 
upwind expanses of salt and brackish marsh. The estuary has been 
transgressing the lower reaches of these two areas, such that some 
vernal pools are adjacent to the backshore of the historical tidal 
marshlands. The area in Sonoma Valley is largely protected from 
estuarine influences, except in its most downstream reaches. 

Sausals 

A grove of willows on flat lands away from any creek, at a sink 
along the creek, or at the downstream end of ephemeral creeks, 
and sustained by springs, seeps, or a shallow water table was 
referred to as a sausal by early Spanish explorers. Arroyo willow 
was the dominant sausal species (Cooper 1926). Sausals are 
not strictly riparian or lacustrine in nature. They were strongly 
associated with the areas of emergent groundwater near the 
upland boundary of moist meadows on the very low-gradient 
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plains around South Bay, in Ygnacio Valley, and in Livermore 
Valley. Their restriction from the broad, low-gradient plains of 
North Bay and Suisun has not been explained. At least some of 
the sausals in South Bay were managed by indigenous people 
for medicines and building materials. The largest sausals grew in 
South Bay, where they ranged in size from less than an acre to 
over 350 acres (Grossinger 2001). In total, South Bay supported 
about 1700 acres of sausals. They have become one of the rarest 
components of any landscape in the region (Collins 1988). 

Sausals are represented well in historical accounts of the South 
Bay. Cooper (1926) describes “dense thickets sometimes 30 feet in 
height” with blackberry and wild rose. A visitor approaching San 
Jose in 1850 provides a similar description of a mature sausal: 

“I came, within two or three miles of San Jose, to a large extent 
of willows, so thickly woven together with wild blackberry 
vines, wild roses, and other thorny plants, that it appeared as if 
I could never get through it. But I found a winding trail made 
by the cattle.. .the willows were in places 50 feet high and a 
foot in diameter. The willows where I came from were mere 
bushes and these astonished me (Manly 1850).” 

Most of these sausals were positioned immediately adjacent to 
the upland edge of the tidal marsh. Others were located further 
away from the marsh in sinks along stream courses or at the ends 
of the many creeks that spread out into seasonal wetlands on the 
alluvial plain. Almost all of the historical willow groves have been 
destroyed. 

Sag Ponds 

Sag ponds are formed by seismic processes that induce land 
subsidence along fault traces. Although the immediate Bay Area 
has many active faults, sag ponds were only prominent along the 
Green Valley Fault and the central and southern reaches of the 
Hayward Fault. These ponds were probably perennial, but varied 
seasonally in depth and size. 

Creeks and Fans 

Most of the larger watersheds supported modest perennial creeks 
that reached the Bay down broad valleys, such as Ygnacio, Green, 
Napa, Sonoma, Petaluma, Novato, and Santa Clara. The larger 
perennial creeks that flowed west from East Bay hills, such as San 
Pablo, Wildcat, Temescal, San Lorenzo, and Alameda, reached the 
Bay across broad alluvial fans. Alameda Creek drains the largest 
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watershed in the region. Its terminal alluvial fan extends from the 
East Bay Hills to the Coyote Hills. For the historical reference 
period (i.e., 1400-1800), many of the lesser creeks in each major 
basin did not reach the Bay, but terminated on their fans or in 
seasonal wetlands at elevations above the bayshore. For every creek 
that reached the bay, there were many that did not. The distance 
between the bayshore and the termini of creeks tended to be 
shorter where there was more rainfall. 

Alluvial fans are prominent features around the immediate 
margins of the estuary (Helley et al. 1979) and its attending 
valleys. The locations of many other habitat types, especially seeps, 
springs, wetlands, and creeks are determined by the size and shape 
of alluvial fans. Their roles in sediment storage and groundwater 
recharge are well studied in some cases (Kunkel and Upson I960, 
Figuers 1998, SFBRWQCB 2003). Their role in agriculture is 
also appreciated (e.g., Boyd undated). But their impact on the 
distribution and abundance of wetlands and related habitats is 
understudied. 

Riparian Forest 

Riparian forests border the edges of lakes and creeks. They 
comprise an ecotone between aquatic systems and their attending 
watersheds. Natural riparian habitats are characterized by steep 
and variable gradients of moisture and light, lush vegetation, and 
very high biological diversity. Of all the habitats in the Bay Area, 
riparian forests are perhaps the most complex and support the 
greatest total number of plant and animal species. 

The species composition of the riparian forests differed among the 
subregions. In South Bay, the list of common native riparian trees 
includes western sycamore and cottonwood. In North Bay, the 
list includes ash and California bay laurel, and box elder is locally 
abundant. Some species of willow (red willow, arroyo willow) 
and oak (coast live oak, valley oak) are common riparian trees. 
Common understory species were elderberry and wild rose. 

The riparian forests in the Bay Area tended to be restricted to the 
immediate margins of the creeks. The forests expanded somewhat 
in places on the valley bottoms, but may have been restricted 
by the saturated conditions of moist grasslands. Harvesting of 
riparian forests for fuel or major construction appear not to have 
had much influence on their distribution because the tree species 
were not suitable for these uses (Grossinger et al. 2004a), and 
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other more suitable trees, such as oaks and conifers, were also 
available. 

Since most creeks did not maintain defined channels across the 
plains around the bay, little riparian forest existed at the marsh 
edge. In the saline subregions, such as far South Bay and Central 
Bay, the upstream excursion of saline tidal water along the few 
well-defined fluvial channels limited the downstream extent 
of riparian forest, such that large, mature riparian trees were 
excluded near the backshore. In fresher areas, such as Suisun and 
the far northern reaches of North Bay, the riparian forest may 
have extended further downstream along natural levees into the 
tidal marshlands. In general, historical documents indicate that 
the riparian forest extended downstream on the major creeks to 
approximately the 10-15 foot contour, within several hundred 
meters of the backshore of the tidal marshlands. Examples of 
riparian forest still exist along Suisun Creek, San Antonio Creek 
adjacent to Petaluma Marsh, Sonoma Creek, and Coyote Creek. 

6.3.2 South Bay Baylands Mosaics 

A region or landscape such as the South Bay is comprised of a number 
of distinct habitat mosaics, differing from each other in terms of the 
number, kinds, and relative sizes of the component habitat types. All 
the habitat types discussed in the previous section of this profile were 
considered in this definition of historical habitat mosaics. 

Three major historical Baylands mosaics have been identified for the 
South Bay landscape (Figure 6-5 and Table 6-1). Each mosaic 



Figure 6-5 South Bay habitat 
mosaics. While the Saline 
Landscape characterized much 
of the South Bay, the effects 
of the major creeks and the 
salt ponds to the north created 
a heterogeneous landscape 
pattern. This diagram presents 
overall pattern at a regional 
scale; finer patterns could be 
identified at the local scale. 
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Table 6-1 

Summary of distinguishing qualitative characteristics of 
the three major types of South Bay landscapes. 



South Bay Saline 




Tidal Mosaic 

Riparian Tidal Mosaic 

Salt Pond Tidal Mosaic 

Thumbnail 

Description 

Saline tidal marshlands with 
very high channel density 
among contiguous 5th-order 
networks; abundant marsh 
pannes and salinas; moist 
grasslands along backshore; 
large sausals and extensive 
tidal flats 

Tidal marshlands along a 
salinity gradient from fresh 
to saline or brackish directly 
influenced by one or more 
perennial creeks; large 
range in channel density 
and marsh panne size; no 
salinas or sausals; riparian 
forest near backshore 

Tidal marshlands dominated 
by natural salt ponds; adjacent 
small salinas and marsh 
pannes; moist grasslands 
along backshore; no sausals; 
extensive tidal flats 

Average width of 5th- 
order channels 

~ 450-1200ft 

- 300-600 ft 

none 

Proportion of tidal flat 
within major channels 

high 

moderate 

none 

Channel density 

high 

variable 

moderate 

Marsh panne patterns 

many small pannes (2% of 
marsh plain area;l 00-200 
pannes per 1 000 acres ) 

large size range (5-1 0% of 
marsh plain; 100-200 per 

1 000 acres) 

Dominant marsh feature (50- 
60% of marsh plain area) 

Average marsh panne 
size 

0.1 acres 

0.5 acres 

na 

Backshore character 

50-60% as salinas in saline 
zone 300-600 ft wide 

Fluvial-tidal interface with 
riparian forest 

narrow marsh plain between 
salt ponds and grasslands 

Width of upland 

900-3000 ft (depending on 

900-3000 ft (depending on 

900-3000 ft (depending on 

transition zone 

upland slope) 

upland slope) 

upland slope) 

Abundance of 
shellflat or shell 
beach 

Common on west shore 

none 

uncommon 

Abundance of sandy 
beach, overwash 
berms 

Common on northeast shore 

none 

Common along northeast 
shore South Bay 

Abundance of Sausals 

Abundant 

none 

none 

Large sausal size 
class 

1 00-350 acres 

none 

none 

Distance from sausal 
to backshore 

-500-2500 ft 

none 

none 

Abundance of moist 
grassland above 
upland transition 

Abundant 

Abundant outside of riparian 
corridor 

Abundant 

Abundance of vernal 
pool complex 

common 

none 

none 

Extent of freshwater 
influence in tidal 
marshland 

Negligible except as seeps 
and springs 

Pervasive along channel 
banks 

none 
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extends from the shallow subtidal bay environment through the 
intertidal zone and into the adjacent uplands. The purpose of 
extending the landscape above and below the intertidal zone is to 
explicitly acknowledge that the intertidal zone is the boundary 
between the tidal-estuarine and the fluvial-terrestrial parts of the 
region. The basic characteristics of the three major habitat mosaics, 
as evidenced in historical maps and images, are summarized in 
Table 6-2. Representative plan form views of the Saline Tidal, 
Riparian Tidal, and Salt Pond Tidal Mosaics, drawn from a recently 
developed GIS coverage of the historical South Bay marshlands 
(Grossinger et al. 2004c), are presented in Figures 6-6, 6-7, and 6- 
8 . 

There are essentially no regional scientific studies of landscape 
habitat mosaics. However, parts of some mosaics have been 
studied with regard to one or more linkages. 

Regarding the linkages between subtidal and intertidal habitat types 

• The relationship between tidal prism and geometry of 

tidal marsh channels (e.g., Coates et al. 1989), and the 
relationship between marsh plain sedimentation and 
distance from tidal source (e.g., Collins et al. 1986) explicitly 
relate intertidal form to the supplies of water and sediment 
coming through shallow bay environments. 

• Studies of the movements of waterfowl, shorebirds, or fishes 

between salt ponds, tidal marshland, and tidal flats or bay 
waters also demonstrate linkages between these habitat types 
(Goals Project 2000). 

Regarding the linkages between watersheds and the intertidal zone 

• A few studies have begun looking at the influence of 
suspended sediment load and bed load from local watersheds 
on tidal marsh shoaling (Collins 1998), natural maintenance 
of marshland (Malamud-Roam 2004), and on the influence 
of tidal marsh restoration on fluvial flooding (Kamman 
Hydrology and Engineering 2004). 

• There is evidence from historical maps and surveys that the 
larger perennial creeks were able to move their bed loads 
through the natural tidal marshlands without the chronic 
shoaling and narrowing so characteristic of these channels 
once their adjacent marshlands are reclaimed (see description 
of Riparian Tidal Mosaic on page 6-34). 
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Table 6-2 

Timing of Some of the Major Modifications to Santa Clara Valley Drainage 

Dates +/- 1 yr. Sources listed below. 



Additional Details 

Sources 

1777-1849 

Mission/Pueblo dams and ditches (acequias) on Guadalupe River 


k 

1850-1876 

Upper Penitencia Creek diverted into Coyote Creek 


a, e 

Stevens Creek channel extended across lower valley 


a, d 

Permanente Creek channel extended across lower valley 


a, d 

1850-1876 

Guadalupe River partially diverted to Alviso Slough 

potentially earlier 

e, h 

Adobe Creek channel extended across lower valley 


a, b, q 

Barron Creek channel extended across lower valley 

1895-97 

b, g 

Matadero Creek channel extended across lower valley 


a, b, g 

1898-1931 

Most of the salt ponds between Charleston and Guadalupe Sloughs (A1 -4; plus A8, 
A8S) constructed 


h, 1 

Guadalupe River completely diverted to Alviso Slough (disconnected from 

Guadalupe Slough) 


f 

1932-1951 

Most of the salt ponds between Alviso Slough and Gray Goose Slough constructed 
(A5, 7, 9-14; plus A18) 


l P 

Salt ponds at Warm Sprinqs Slouqh constructed (A22, 23) 


l P 

Almaden Reservoir constructed on Alamitos Creek 

1935 

i 

Calero Reservoir constructed on Calero Creek 

1935 

i 

Coyote Reservoir constructed on Coyote Creek 

1936 

i 

Guadalupe Reservoir constructed on Guadalupe Creek 

1935 

i 

Stevens Creek Dam constructed on Stevens Creek 

1935 

i 

Vasona Dam constructed on Los Gatos Creek 

1935 

i 

1952-1959 

Mud Slouqh/Coyote Creek salt ponds constructed (A1 5-1 7, A1 9-21; plus AB1 -2, 6) 


m, p 

Whisman Slough constructed to drain Stevens Creek through salt ponds 

partial connection in 
1960? 

m, n 

Anderson Lake constructed on Coyote Creek 

1950 


Lexington Reservoir constructed on Los Gatos Creek 

1952 

i 

1952-1959 

Sunnyvale East and West Channels constructed 


o 


a. Thompson and West 1 876 

1. Applequist (USCGS) 1931; USCGS 1931 

b. USGS [1895] 1899 (Palo Alto/San Jose) 

m. USAF1960 

c. Railroad 1851 

n. USGS 1953 (Mountain View) 

d. Allardt 1 862 

o. SCVWD 2004 (West Valley Maintenance Guidelines) 

e. Hoffman 1 873 

f. Herrmann 1929 

p. Pacific Aerial Surveys 1951 

g. Westdahl 1897b (2312) 

Notes 

h. Westdahl 1897a (2315) 

1. Allardt 1 862 suggests creek may have been connected 

i. Morse and Westdahl 1 1897 (2313) 

across lower valley substantially earlier, perhaps only 

j. McArthur 1 981 

k. Bancroft [1886] 1963 

temporarily (see Adobe Creek Stewardship Report) 
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Figure 6-6 Representative plan form view of South Bay Saline Tidal Mosaic. This map shows the 
dense, sinuous channel network; broad major sloughs; continuous band of salina (near figure bottom); 
and many small marsh pannes characteristic to most of the South Bay Ecosystem. This illustration 
and the ones on the following page were produced by the direct georectification and vectorization 
of original United States Coast Survey maps, circa 1857. They are each produced at the same scale, 
covering about 500 acres of marshland, and extending about 1 mile across. 



Figure 6-7 Representative plan form view of Riparian Tidal Mosaic. This map shows the characteristic 
large marsh pannes and less dense channel networks of tidal marsh plains in the vicinity of major 
freshwater sources. 
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Figure 6-8 Representative plan form view of Salt Pond Tidal Mosaic. The salt pond landscape of the 
native South Bay ecosystem comprised roughly equal areas of tidal marsh and salt pond, with minimal 
tidal channel networks. 
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Figure 6-9 Illustration of the expected historical extent of freshwater influences on tidal marsh plant 
communities in extreme South Bay, as developed for this report. The freshwater effects were due to 
groundwater emergence along the backshore of the tidal marshland as well as discharge from Coyote 
Creek and the Guadalupe River, (drawing by E. Brewster) 
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• Previous studies of the historical influences of fresh water 
on the form of tidal marshlands have focused on marsh 
channels and pannes (Grossinger 1995) and the overall 
distribution of vegetation communities sensitive to water 
salinity (Figure 6-9). 

• Studies of anadromous salmon in other northwest coast 
regions have demonstrated the importance of tidal 
marshland as rearing and feeding habitat, and salmon have 
been captured in Bay Area marshlands, but the importance 
of tidal marshland for anadromous fishes in this region has 
not been quantified (see SBSP Restoration Project Fishes 
Science Synthesis). 

Regarding the linkages between local watersheds and deep or 
shallow bay 

• A recent compilation of data for sediment yield from 
local watersheds highlights their importance to the overall 
sediment budget for the estuary (McKee et al. 2003), but 
the fate of these sediments within either the subtidal or 
intertidal environment is not known. 

• The influence of local discharge on the quality of bay water 
and sediment continues to be studied through the Sources 
Pathways and Loading Group of the Regional Monitoring 
Program for Trace Substances (see SBSP Restoration Project 
Contaminants Science Synthesis). 

• The influence of fluvial discharge through the Delta on 
estuarine salinity along the main gradient of the estuary 
has been the subject of many studies, but the influences of 
local watersheds on secondary salinity gradients have not 
been well described. A simple conceptual model of expected 
salinity patterns has been developed based on existing 
botanical surveys and geomorphic patterns (Figure 6-10). 

6.3.2.1 Saline Tidal Mosaic 

This mosaic is characteristic of saline regions of South Bay lacking 
local fluvial influences (Figure 6-11). The tidal marshland has 
the greatest channel density, largest number of pannes, smallest 
average panne size, largest salinas, and largest sausals of any bay 
landscape. There may be adjacent wet grasslands and vernal 
pool complexes. Beaches of sand or shell hash are uncommon 
components of the habitat mosaic. Tidal flats tend to be very 
extensive. The marshlands consist of contiguous fifth-order 
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Figure 6-10 Salinity Gradients 
within Marshes. Historical 
distribution of surface water 
salinity gradients in the San 
Francisco Estuary. A gradient 
from non-saline to marine 
conditions characterized the 
primary axis of the Estuary from 
the Delta to the Golden Gate. A 
gradient from marine to higher 
salinities characterized the 
estuarine axis from the Golden 
Gate to extreme South Bay. 

Secondary gradients are created 
by freshwater discharges 
from local watersheds. These 
gradients are steepest where 
local watersheds discharge 
into very saline conditions. 

For example, the combined 
discharges of Coyote Creek and 
the Guadalupe River created a 
broad but steep gradient from 
fresh to very saline condition 
in extreme South Bay. These 
gradients have been separated 
into six classes of salinity based 
on historical information about 
tidal marsh plant communities, 
how tidal waters were used to 
irrigate crops and pastures, and 
the plan form geometry of tidal 
marshland that is sensitive to 
salinity regimes. 

drainage systems. The mainstem channels typically extend into 
but not through the tidal flats. 

This mosaic differs between the west and east side of South 
Bay in a number of regards. The mosaic on the west side lacks 
vernal pools and has larger sausals that are further inland from 
the backshore. This can be attributed to the west side having a 
narrower plain composed of less extensive but more numerous 
alluvial fans. The largest channels (fifth-order) are much wider on 
the west side, and there are more large marsh islands. The reason 
for this is unknown, but tectonics may be involved. The area of 
especially wide channels belongs to the San Francisco Block that is 
lower than other South Bay terranes and may be down-warping 
(Figure 6-12). The shallow subtidal environment of this terrane 
has been serving as a sediment sink, aggrading while other subtidal 
areas of South Bay have been degrading (Figure 6-13). 
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6.3.2.2 Riparian Tidal Mosaic 

This mosaic is characterized by one or more perennial creeks that 
intersect the intertidal zone (Figure 6-14). The fluvial discharge 
from the creek strongly influences the geomorphology and ecology 
of the attending marshlands. Channel density and the number 
of pannes increases with distance downstream along the tidal 
reach of the creek, and with distance away from the creek banks. 
Ponds tend to be larger, with sizes of five to twenty-five acres 
common. There are no salinas or sausals. There is a riparian forest 
extending downstream along the creek banks to approximately 
the head of tide. There may be adjacent moist grasslands but no 
vernal pool complexes. Tidal flats are extensive, unless the brackish 
conditions extend beyond the foreshore. The mainstem channels 
of the creeks tend to extend through the tidal flat to the shallow 
bay environment. The largest creeks, such as Sonoma, Napa, 
Guadalupe, and Alameda, had channels that extended into deep 
bay. The marshlands consist of contiguous fourth- and fifth-order 
drainage systems, depending on topographic constraints. The 
riparian tidal mosaic produces brackish marsh at the interface with 
the saline landscape. 


Figure 6-11 Schematic of Saline 
Tidal Mosaic. This conceptual 
diagram illustrates both the 
tidal habitats and the adjacent 
upland habitats characteristic 
of much of the historical South 
Bay ecosystem. Sausals were 
associated with springs and 
seeps, but freshwater influence 
was limited. The width of the 
zones of salinas, sausals, and 
the tidal marsh-upland ecotone 
varied substantially according to 
the steepness of local topography 
(see Table 6-1). 


Stewardship Implications 


There are three distinct South 
Baylands habitat mosaics: 
(1) the Riparian Tidal Mosaic 
attends the gradient between 
fluvial and tidal processes; 
(2) the Saline Tidal Mosaic 
encompasses the gradient 
between the baylands and the 
upland areas between Riparian 
Tidal Mosaics; (3) the Salt Pond 
Tidal Mosaic features the large 
historical salt ponds that were 
managed for salt harvest by 
local indigenous peoples. Each 
mosaic consists of a unique 
set of major habitat types. 
Restoration of the South Bay 
Baylands should involve all the 
mosaics and their component 
habitats. 

Restoration of Riparian Tidal 
Mosaics may provide the most 
diverse array of ecological 
services over the longest 
term because they involve 
large gradients in salinity and 
elevation that transcend the 
boundary between fluvial- 
terrestrial and tidal-estuarine 
environments with the greatest 
diversity in habitat types and the 
greatest complexity of structure 
within each habitat component. 
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Figure 6-12 Map of subterranes 
and blocks bordering South Bay. 
The San Francisco Block is a 
topographic low relative to the 
uplifting blocks to the south and 
west. Source is the US Geological 
Survey at http://wrgis.wr.usgs. 
gov/wgmt/sfbay/blocks.html . 
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The geomorphic nature of the interface between the fluvial and 
tidal environments varies with creek discharge and sediment 
load. Historical records relating to navigation indicate that 
prior to reclamation of adjacent marshlands, channel depth was 
naturally maintained, regardless of the sediment load (SFEI 
2001, Collins and Leising 2004). How these channels maintained 
themselves is not known. Channels with large bedloads that 
reached the backshore tended to build levees that penetrated the 
tidal marshland. Such levees might have confined the flows far 
enough bayward to move the bedload into shallow bay channels, 
where tidal ebb flows could then move the load further out of 
the intertidal zone (Kamman Hydrology and Engineering 2004, 
Collins and Leising 2004). These ideas have not been tested 
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Figure 6-13 Maps of subtidal sedimentation in South Bay showing a greater tendency for deposition 
to happen on the west side, as if it is functioning as a sediment sink. Large (4th- and 5th-order) tidal 
marsh channels were especially wide on the west side, indicating that the marshes tend to be lower 
there. The two conditions may indicate tectonic downwarping. Courtesy of Bruce Jaffe of the US 
Geological Survey. 


through either models or empirical observations of bedload 
transport. 


6.3.2.3 Salt Pond Tidal Mosaic 

This historical mosaic is dominated by unnaturally large 
impoundments of saline estuarine water managed for salt 
production and/or waterfowl hunting. The salt ponds are 
surrounded or fringed by saline tidal marsh with low-order 
drainage systems and small marsh pannes. There may be natural 
salinas and marsh pannes adjacent to the salt ponds. There are no 
sausals or riparian forest. There may be adjacent wet grasslands 
and vernal pool complexes. There is at least a moderate expanse of 
tidal flat, but without channels. 
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Figure 6-14 Schematic of 

Riparian Tidal Mosaic. This 
conceptual diagram, produced 
to the same scale as 6-11, shows 
the habitat mosaic associated 
with major creeks entering the 
South Bay marshlands. Marsh 
pannes are larger, but salinas 
are uncommon. Riparian forest 
follows a well-defined channel 
confluent with a tidal slough, 
but is excluded from the marsh 
edge by saline influence. In the 
immediate vicinity of the active 
alluvial fan, relatively steep 
and coarse alluvium precludes 
sausals. 



Alluvial Plain 


6.4 History of Landscape 
Modification 

While the general loss of tidal marshlands in response to the 
expansion of salt pond industry is well recognized, information 
about the specific nature and timing of Baylands modifications 
has not been readily available to inform management decisions. 
The land use history of the South Bay Baylands is distinct from 
that of both the adjacent terrestrial lands and the baylands in 
other parts of the estuary. And many of the changes happened 
early enough that they have been largely forgotten (Table 6-2). 
This largely undocumented history has shaped the historical 
landscape into the contemporary landscape, establishing many of 
the opportunities and constraints for present-day management. 
Successful reengineering of the Baylands landscape to meet new 
objectives will depend significantly on an accurate understanding 
how, when, and why these modifications were enacted, as a basis 
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for determining the relative benefits of preservation, redesign, or 
removal. 

6.4.1 Modifications of the Bay 
and Baylands 

6.4.1.2 Filling the Bay 

Relatively small, localized areas of the South Bay Baylands have been 
subject to landfill since the 19th-century, to support roads, railroads, 
warehouses, and landings associated with commerce through 
the Baylands. Larger portions of the South Bay marshlands have 
been mechanically filled, generally by pumping dredge materials, 
beginning as early as the 1920s. This process created dry land in 
Foster City, areas around Redwood Creek and Bair Island, and 
many parts of the backshore ecotone. There is also evidence that 
the landward edge of the South Bay marshes was filled by terrestrial 
sediments through alluvial processes, some of them purposeful. 
However, overall only about 16% of the historical intertidal area 
has been filled above the potential range of the tides. And with land 
subsidence and sea level rise, some low-lying land areas now lie 
within the tidal range. 

Diking Tidal Marshland 

The South Bay landscape has been greatly reshaped by the 
historical and modern use of diking technology, including 
successive generations of construction, modification, and 
maintenance. While dikes, or levees, were constructed in most 
other parts of the estuary primarily to prevent water from entering 
marshland for the purposes of agriculture, South Bay levees serve 
to capture and enclose saline Bay waters. 

The diking history of South Bay also differs from that of the 
other large marshlands in the estuary with regard to its timing, 
which is relatively heterogeneous and late. Figure 6-15 shows the 
substantial regional variation in the sequential development of 
the current salt pond landscape. While the northeast portion of 
South Bay was diked for salt ponds almost immediately following 
California statehood, many pond complexes were not created 
until nearly a century later, during the middle decades of the 
20th century. Throughout the 19th-century, most of the South 
Bay tidal marshlands remained. In fact, substantial areas of tidal 
marshland lasted longer in South Bay than in any other part of the 
estuary (Atwater et al. 1979). 

Some of the latest areas to be diked happen to be those located 
at the mouth of Guadalupe River, a major source of mercury- 
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Figure 6-15 Timing of Salt Pond Establishment.The present-day salt pond landscape was created in 
phases over the past 150 years. While some marshlands persisted into the second half of the 20th 
century, other areas have been diked for the near duration of the region's American history. 


contaminated sediment from the New Almaden mining area (See 
Figure 6-26). Intensive mercury production at New Almaden 
took place for over a century, after American settlers discovered 
the long-standing cinnabar mine used by local tribes (Salcedo 
1999, Bailey and Everhart 1964). While about 95% of the mine’s 
mercury output took place by 1905, the one deep sediment core 
analyzed for mercury contamination in the South Bay shows 
elevated concentrations after about 1870, with highest values 
reached during the middle decades of the 20th century (Figure 
6-16; Conaway et al. 2004). 

Expansion and Management of Salt Ponds 

One of the results of the relatively slow development of South Bay 
salt ponds for present-day restoration planning is that there is a 
long recorded history of human interaction with tidal marshland, 
including substantial documentation of waterfowl hunting, and 
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Figure 6-16 Mercury 
concentration versus depth 
at Triangle Marsh. While this 
sediment core data from 
Conaway etal. (2004) represents 
only a single core some distance 
from the mouth of Guadalupe 
River, it provides evidence for 
the rapid increase in mercury 
deposition in the marshes of the 
extreme South Bay during the 
late 1 9th and 20th centuries. 


Table 6-3 

Eras of salt pond management. The history of South Bay salt pond management can be 
divided into three general eras, with associated spatial and functional characteristics. 






Product 


Percent ponding 





Distribution/ 


(per landscape 


Era 

Scale 

Ownership 

Use 

Water Control 

unit) 

First- 

generation: 

Ohlone/ 

Spanish 

Prehistory 
to 1 850s 

Tens of acres to 

1 000 acres 

Indigenous 
families/tribes; 
Mission San 

Jose; Mexican 
land qrantees 

Local and 
regional 

High tides, 
potentially tide 
gates 

-50-60% 
(Crystal-Edens 
Landing area) 

Second- 

generation: 

Traditional 

American 

1 850s to 
1920s 

Tens to several 
thousand acres 

10-20 

American 

businesses 

Local and 
regional? 

High tides, 
levees, 
tide gates, 
windmills 

-40-60% (1896 
Crystal-Edens 
Landing area) 



Several 



High tides, 


Third- 

generation: 

Industrial 

1 930s to 
2003 

thousand 
to tens of 
thousands of 

Single American 
business 

National and 
international 

tide gates, 
windmills, 
electrical 

-100% 



acres 



pumps 


Fourth- 

generation 

2 

2 

2 

2 

2 

2 


examples of different characteristics of salt pond/tidal marsh 
management and associated landscape mosaics. 

The history of salt pond management can be divided into three 
general eras with distinct spatial and functional characteristics 
(Table 6-3). In the Indigenous Era, salt ponds in South Bay 
were developed and managed by the Ohlone as modifications of 
natural salinas and tidal marsh pannes. It is likely that these ponds 
were operated by the Ohlone for centuries before Euro-American 
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Stewardship Implications 


The salt works of the Traditional 
American Era of the South Bay 
salt industry from about 1850 
to the 1920s provides a model 
for the re-integration of salt 
ponds within the tidal marsh 
landscape. 

Techniques from the Traditional 
American era of salt pond 
management may provide 
viable ideas for future salt pond 
engineering while also serving 
to educate the public about 
historical land uses. 


Guadalupe Watershed Stewardship Plan 

conquest. The Ohlone operations appear to have continued largely 
unchanged under Spanish control, as the Spanish made Ohlone 
salt workers continue producing salt for the missions (Kurlansky 
2002). The scale of individual salt pond complexes grew during 
the Traditional American Era (from about 1850 through roughly 
the 1920s). By the end of this era, levees and wind-driven pumps 
were being used to enlarge the salt ponds, but only in the context 
of fourth-order tidal marsh drainage systems. Levees did not 
cross fourth-order or larger channels, and each complex basically 
consisted of equal areas of tidal marshland and salt ponds. The 
Modern Era began during the late 1920s with consolidation of 
local salt works. The scale of salt pond operations expanded to 
cross major channels. Most of the saline tidal marshlands, brackish 
tidal marshlands, and riparian tidal mosaics of South Bay were 
converted to highly managed salt pond mosaics. 

At the close of the 19th-century, the Mount Eden area presented 
an intermediate combination of tidal and diked habitats (Figure 
6-17). Salt pond complexes at this time did not cross most of the 
fourth-order or larger tidal channels. While even the modern- 
day salt pond complexes have maintained the largest, sixth order 
channels sloughs in most places, salt pond complexes of the 
Traditional American era illustrated here are contained within 
selected fourth-order drainage systems. Many of these systems 
were selected because they had large natural marsh pannes (Figure 
6-18). Each salt pond complex includes ponds of different 
salinities interspersed with large areas of saline tidal marshland. 

The Traditional American Era provides a potentially useful model 
of a salt pond landscape that equally favors the ecological services 
of salt ponds and tidal marsh. 

Commercial salt production in South Bay has always relied on the 
particular combination of three critical environmental conditions: 
saline tidal water, consistent winds, and long dry summers. 

During the Ohlone and Traditional American eras, salt production 
relied on winter rains to wash impurities from the evaporated 
salt. Bay salt may be considered an illustrative expression of the 
region’s terroir — its distinctive physical and geographic character. 
During the Traditional American era, levees and windmills were 
constructed to further control water movement among the salt 
ponds, establishing a range of pond salinities within a relatively 
small area (Figure 6-19). The use of larger pumps and pipes in the 
Modern Era allowed tens of thousands of acres to be operated as 
single complexes, with a few large evaporator complexes and trans- 
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Figure 6-17 Mt. Eden-Baumberg area at the end of the 19th century. Salt ponds, many of them built 
from natural salinas are located primarily along the bayshore and tidal sloughs with large intervening 
areas of tidal marsh. (Westdahl (USCGS) 1896) 



Figure 6-18 Development of modern salt ponds from natural marsh. Historical marsh features were the 
origin of many early Euro-American salt pond complexes. Management for salt production most likely 
converted these features from seasonally variable salinities to more consistently saline environments. 
(Rodgers and Kerr (USCS)1857, Thompson and West 1878, Westdahl (USCGS) 1896) 
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Figure 6-19 Oblique and plan 
views of a late 19th century salt 
pond complex on Mount Eden 
Slough. These illustrations show 
the Rock Island Salt Works of 
the Union Pacific Salt Company. 
Bay water is taken into the 
intake pond along the Bay shore 
during high summer tides and 
moved through a sequence of 
reservoirs before arriving at the 
Crystallizing Ponds adjacent to 
the landing and warehouses. 
The drawing above (Thompson 
and West 1878), while likely 
demonstrating some of the 
stylization and simplification 
typical of historical atlases, 
generally illustrates the pattern 
mapped more precisely by the 
United States Coast and Geodetic 
Survey (1896) two decades later. 
Windmills in the map are circled 
in red. The vantage point of 
the oblique view is shown with 
a blue arrow on the plan view. 
The bottom image shows a 19th 
century salt works windmill. 
(Graves ca. 1850 ) 
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Bay piping. The replacement of windmills with electric pumps 
decreased dependence on less predictable winds and increased 
reliability, but at considerable increases in operating costs. 
Depending on the scale of future water management, smaller 
ponds and historical technologies might be effective. 

6.4.1.5 Agricultural Reclamation Efforts 

The general lack of 19th-century development of South Bay tidal 
marshlands, demonstrated in Figure 6-15, was not due to lack 
of effort. While between 1850 and 1900, while salt production 
was limited almost exclusively to the marshlands north of Coyote 
Hills, other endeavors were explored on the marshes further south 
and on the west side. For example, as early as the 1870s, there was 
substantial interest in reclamation for agriculture. Given their high 
level of organic matter and obvious proximity to navigable waters, 
the marshlands appeared to some agricultural interests to have 
great potential. One author stated that land reclaimed from the 
Bay’s salt marshes: 

“will certainly be much more valuable than the adjoining 
uplands, for it will be greatly more productive” because 
“ [f] or grazing and dairy purposes, they will be extremely 
valuable (Browne 1873: 305).” 

Another author, describing the Santa Clara Valley, proclaimed 
that: 


“many thousand acres of salt marsh.. .will be reclaimed, 
and among the most productive and valuable in the county 
(Belden 1887: 565).” 

Despite the obvious challenges of high salinity, the notion 
of tidal marsh reclamation as a boon to agriculture was 
being extrapolated from the Delta to South Bay. Designs for 
reclamation involved using nearby local streams and artesian 
wells for freshwater to reduce soil salinity. Landowners 
recognized that local sources of freshwater could be used to 
convert saline marsh to arable land, and particularly looked 
for ways to expand the spatial and temporal influences of the 
Guadalupe River and Coyote Creek.: 

“Immediately upon the exclusion of the salt water by suitable 
embankments, fresh-water streams can be turned in upon 
them; and, in some instances, the leaching process can be 
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hastened by means of flowing artesian wells (Browne 1873: 
305).” 

There was apparently some short-term success in the use of levees, 
artesian wells, and local streams to convert salt marsh to moist 
grassland suitable for agriculture. Exemplary reclamation efforts 
at Dumbarton Point by Beard, a prominent Alameda County 
agriculturalist, were noted in 1873: 

“Already, in a single season, that portion of land which he 
has completely inclosed [sic] and submerged in fresh water 
shows a fine growth of flags, grass, and willows, and will 
be excellent meadow-land in another season, even without 
cultivation. (Browne 1873).” 

By 1896-97 the second detailed federal survey of South Bay 
(the United States Coast and Geodetic Resurvey) documented 
extensive levee networks enclosing large areas of marshland off 
Alviso and Mud Sloughs, and Dumbarton Point (Figure 6- 
20). Numerous artesian wells were associated with these areas, 
indicating efforts at agricultural reclamation. A small area was also 
diked for shrimp farming, part of the region’s shrimp fishery that 
was largely managed by Chinese immigrants. 

However, despite the construction of miles of levees surrounding 
thousands of acres, these efforts to reclaim saline marsh for 
agriculture ultimately failed. The turn-of-the-century levee 
network mapped by the Coast Survey was described as “ineffective 
and decaying” by the surveyors in the accompanying Descriptive 
Report (Rodgers 1897), noting that: 

“For several years good crops of barley and hay were raised 
on a piece of diked marsh near Alviso Slough... but through 
neglect the salt water broke in and ruined it.” 

Abandoned artesian wells in the marshes continued to flow, 
contributing to decreasing hydraulic head in wells in the adjacent 
Santa Clara Valley and necessitating capping legislation by 
the 1880s (Foote 1888: 190). A quarter of a century after the 
experiments described in 1873, Beard’s diked area remained less 
than 200 acres in size and was still mapped as salt marsh with tidal 
channels and ponds. By the 1930s, the area had been developed 
into salt ponds. 

The agricultural efforts in the South Bay marshes were 
unsuccessful even prior to competition from the expansion of 
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the salt industry and the decline of groundwater tables, probably 
because of the extreme soil salinity which distinguished them from 
more successful agricultural operations in the Delta. Only the 
historically brackish riparian tidal mosaic between Mud Slough 
and Coyote Creek (Figure 6-21; now the Newby Island landfill) 
was successfully converted to agriculture for any appreciable 

Overall, the South Bay levee network built for agricultural 
reclamation was remarkably short-lived. Even areas that were 
farmed appear to have rapidly returned to marshland. Those 
areas that were not converted to salt ponds by the 1930s can 
be examined using 1939 aerial photography, showing natural 
marshland with little evidence of the former levee network 
(See Figure 6-26). 



Stewardship Implications 


Natural tidal processes tend 
to attack conventional salt 
pond levees. Ongoing 
maintenance is required to 
prevent levee failure. Large 
pannes form and persist on 
high tidal marsh plains without 
any structures resembling 
levees. To reduce maintenance 
costs, and to utilize natural 
processes of the landscapes 
as mush as possible, restoration 
designs should incorporate 
pannes, based on the natural 
tidal landscapes. 



Figure 6-20 Turn-of-the-century levee network. Efforts at 
agricultural reclamation of the South Bay tidal marshlands 
produced extensive, but short-lived, networks of levees such 
as these between Alviso and Gray Goose Sloughs (Westdahl 
(USCGS) 1 897b) 
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Figure 6-21 Newby Island 
1897. Now the Newby Island 
Sanitary Landfill, this marsh 
island was previously one of 
the few persistent agricultural 
reclamations of the South Bay. 
Located on Coyote Creek, the site 
probably benefited from lower 
soil salinity, available freshwater, 
and higher natural channel-side 
levees, all associated with fluvial 
influence (Morse and Westdahl 
(USCGS) 1897) 


Stewardship Implications 


Salt pond complexes have 
completely reverted to 
tidal marsh in the past due 
to levee failure. 
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Because agricultural reclamation was rapidly exchanged for large- 
scale salt ponds in South Bay, the great majority of the diked areas 
have not experienced desiccation and the related subsidence that is 
a chronic problem for other diked areas in the region. 

6.4.1.6 Previous "Restorations" of Salt Ponds 

The rapid demise of the 19th-century network of agricultural 
levees illustrates the ability of tidal processes to quickly remove 
levees of dubious design and construction. But there were also 
diked areas that persisted for decades before reverting to tidal 
marsh. The landward half of Greco Island, now considered to 
be mature tidal marshland, is an example of early “restoration” 
(Figure 6-22). 

Almost half of the island was developed by Greco into salt works 
during the early 1900s and managed as the Greco Salt Company 
for at least two or three decades (Ver Planck 1958). Some of the 
earliest aerial photographs of the South Bay marshlands, taken 
of the Ideal Cement factory in the 1920s, show a fully developed 
salt works with active ponds, landings, and occupied buildings. 
However, maps and images dating from the mid 1940s show a 
breach in the perimeter levee and that all but the northwestern 
portion of the complex had reverted to tidal marshland. 

By 1959 the entire area of the historical salt works had reverted to 
marsh. Local experts of the time described the “restored” marsh 
as largely unchanged over the past three years (Counts, personal 
communication). Presently the reversion back to salt marsh is so 
complete that few people know of the prior salt works. While rates 
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Figure 6-22Changes at Greco 
Island. In the top, oblique aerial 
photograph, the Ideal Cement 
Company can be seen at lower 
center and Bair Island is at the 
upper left, across Redwood City 
Creek. The Greco Salt Works 
(right center of image, partially 
obscured by smoke) occupied 
much of the island for several 
decades. With the consolidation 
of the industry, the salt works 
were apparently abandoned. By 
1946 no associated buildings 
are shown and the levees have 
begun to fail. Few indications 
of this history remain as the 
ponds have revegetated. 
(George Russell photograph 
circa 1920s, courtesy California 
State Lands Commission; USGS 
1948; 2001 aerial photograph 
courtesy the Center for Land 
Use Interpretation). 
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of restoration will likely vary in the future and in different parts 
of South Bay, the examples of agricultural reclamation and Greco 
Island illustrate the rapid erasure of levees by natural processes. 

6.4.1.7 Waterbird Hunting 

As a result of the relatively slow rate of tidal marsh reclamation in 
the South Bay, the use of tidal marshlands for sport and market 
hunting prior to diking is particularly well-documented. Skinner 
(1962), in his historical review of Bay Area wildlife resources, 
provided few details about South Bay waterfowl hunting but some 
noteworthy overall statements. 

He describes the South Bay as part of the “prime waterfowl 
habitat” in the region (Skinner 1962): 

“... areas most heavily used were the vast marshlands on the 
east and south shores of San Francisco Bay and on the north 
shores of San Pablo and Suisun Bays.” 

Furthermore, Skinner identifies “the vicinity of Alvarado”, now 
part of the Mt. Eden unit, as the best historical hunting area in 
the Bay Area, just ahead of the Suisun and Napa marshes. This 
perspective, and the accounts sampled below, suggest that the 
historical tidal marshlands of South Bay provided waterfowl 
habitat on a par with, and in places even exceeding, that of the 
more well recognized waterfowl hunting areas in the region. 

Skinner’s summary describes broad and general use of tidal 
marshlands by waterfowl and also suggests that the areas of 
highest value were salt marshes with some freshwater influence, 
such as Suisun, marshes downstream from Napa River (one of 
the three largest local streams), and the marshes at the mouth 
of Alameda Creek (the largest Bay Area stream). These areas 
comprise “brackish” and “riparian tidal mosaics” as described in 
Section 6.3.2. 

However, no comprehensive effort has been made to compile 
the wealth of evidence about the historical use of the South Bay 
habitats by water birds. The limited sample of accounts presented 
here suggests that substantial data are available about historical 
avian use of undiked marshlands from early journals and accounts, 
newspaper articles, and hunting records. Historical accounts 
appear to provide information on seasonal patterns of use and 
movement between the foreshore or tidal flats, tidal marshes, and 
the adjacent uplands. Information appears to be available to link 
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some species to specific habitat types. 

Given that tidal marshlands may in the future be expected to 
provide some of the avian support functions of the existing salt 
pond landscapes, it may be useful to understand the support 
functions of the historical habitat mosaics. It should be noted 
that this selection of historical accounts does not represent an 
organized research effort for this profile, but materials collected 
fortuitously as part of other projects. For example, it makes use of 
just a few of the many local newspapers that reported on hunting. 
As expected, more evidence is available for waterfowl popular with 
hunters than for other water birds, such as rails or shorebirds. 

Describing Saline Tidal Mosaics with small pannes in the “salt- 
marsh region” from “the village of San Leandro” to “Harrisburg” 
[San Leandro to the Warm Springs District of Fremont]: 

“ ... it is a dreary waste of green, with here and there a pool 
of muddy and unpoetic water, covered with flocks of ducks 
of various colors, and with flocks of wild geese of both the 
white and gray varieties. In summer, the same dreary waste of 
green — to thought and eyesight alike repulsive — the same 
offensive pools of water; but, instead of the ducks and geese, it 
is inhabited by snipes of two varieties . . .” (Farley 1871) 

Describing marshes in the lower South Bay, north of Alviso (from 
the perspective of San Jose) in an article titled Duck Hunters 
Eagerly Await Dawn of October 1: 

“At the end of the next seventeen days the thousands of 
sprigs, mallard and teal ducks, which have been feeding 
and breeding in perfect security since March in that vast 
marshy country to the northward of Alviso, will again be 
forced to depend upon their speed for safety . . . Shore birds, 
such as curlew and plover, are commencing to arrive here 
already, but the law will protect them and the rail from the 
sportsmen until after the duck season has been open fifteen 
days.” (San Jose Mercury 1907a) 

Describing duck hunting in the Alviso sloughs in an article titled 
Quail Hunters Succeed In Bagging The Limit: 

“Canvasbacks and bluebills are being harvested in goodly 
number at the local marshes. James de Fremery and two sons 
. . . went out for a two days’ shoot in the Alviso sloughs. 

They brought in seventy-five birds. Of this number thirty-six 
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Stewardship Implications 


Abundant use of tidal 
marshlands by water birds 
may be scale-dependent. 
For example, it may require 
the existence of shallow bay 
channels, tidal flat, moist 
grassland or other upland 
habitat types, and especially 
large marsh pannes that only 
form and persist on drainage 
divides between fourth-and 
fifth-order tidal marsh system, 
and that are larger in brackish 
tidal marsh mosaics and 
riparian tidal mosaics than in 
saline tidal marsh. 
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were cans.” (San Jose Mercury 1907b) 

Describing market hunting of both waterfowl and shorebirds in 
marshes at the mouth of San Leandro Creek (quantity sent to San 
Francisco in the month of February 1852): 

“125 wild geese, 52 canvas-back ducks, 69 teal, 63 broad-bill 
ducks, 192 curlews, 207 plovers, 48 dowitches, 156 ‘peeks,’ 
48 snipe, and one rabbit.” (Sandoval 1988: 43) 

Describing the Redwood City-Ravenswood marshes: 

“This week large numbers of duck have lined the bay shore 
and are gradually coming into the marshes. Hunters are 
preparing for their fowling pieces for an assault.” (Redwood 
City Times-Gazette 1899) 

“The law prohibiting the killing of wild ducks has been in 
force since February 15, yet hunters are shooting this game 
on the marshes back of the Flood place these moonlight 
nights. It is well known that the mallard hatches out its 
young and raises its brood in the fens along the marshes 
and at this season of the year are easy prey for the hunters. 
Such flagrant violation of the game laws should be severely 
punished.” (Redwood City Times-Gazette 1896) 

“The Sequoia Hunting and Preserve Company, a local 
association composed of sportsmen, has recently been 
launched and steps have been taken to establish a hunting 
preserve on the marsh west of the salt works.. .Harry Lovie 
has contracted to bore an artesian well from which it is 
expected a sufficient flow of water will be secured to flood 
number of ponds which are to be located at various points 
throughout the preserve. (Redwood City Times-Gazette 
1901) 

6.4.1.8 Development of Duck Ponds 

Surveys by the US Coast and Geodetic Survey in 1931 show the 
exact locations of a number of duck clubs in South Bay. On the 
east side, in the areas of Edens Landing and Coyote Hill, where 
tidal marshland had already been developed into salt ponds, “duck 
ponds” several hundred acres in size were noted at the historical 
backshore ecotone, especially in association with seasonal wetlands 
and vernal pools. 
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In the Alviso area , the location of clubs is associated with railroad 
access, but actual ponds are not shown. The Drawbridge Station 
was the noted hunting town established on pilings within South 
Bay tidal marsh along the South Pacific Coast Railroad. On the 
west side, duck ponds were found closer to the foreshore of tidal 
marsh. The ponds in the vicinity of Ravenswood appear to have 
been developed from smaller marsh pannes on drainage divides 
as semi-artificial, 50-100 acre duck ponds surrounded by tidal 
marshland (Figure 6-23). Like the 19th-century Mount Eden salt 
pond mosaic , the “tidal marsh with drainage divide duck pond” 
example provides a potential model for the integration of tidal and 
diked habitats into a productive ecological and cultural landscape. 


Stewardship Implications 


Small duck ponds created in 
place of tidal marsh pannes 
on drainage divides provide a 
historical model for enhancing 
waterfowl habitat and for 
focusing hunting activities. 


6.4.2 Modifications To The Baylands- 
fluvial Interface And Adjacent 
Watersheds 

6.4.2.1 Establishment of Landings 

Among the most important uses of the South Bay Baylands prior 
to salt pond development was as a transportation corridor between 
the Santa Clara Valley and the rest of the Bay Area. The broad 
tidal flats and marshlands, with numerous “dead-and” sloughs 
presented a mostly impenetrable barrier to navigation between 
the deeper waters of the open bay and the land (Grossinger and 
Brewster 2003). The larger tidal sloughs that extended close to 
the land assumed great importance as natural deepwater channels, 
with landings named for Dixon, Alviso, McCubbin, Ynigo, Jaegel, 
Guth, Rengstorff, Clark, Wilson, and Soto established just within 
Santa Clara County (Grossinger and Askevold 2005b). Except 
for occasional “cut-throughs” to remove particularly sinuous 
meanders, and the construction of small complexes of docks and 
warehouses, the 19th-century landings caused relatively little 
impact to the broader Baylands. They had more effect on the tidal 



■ Figure 6-23 Duck ponds in the 
Ravenswood marshes. In the 
South Bay, ponds managed 
for waterfowl are found both 
towards the Bayward edge of 
broad saline marshes and at 
the landward edge, sometimes 
associated with vernal pools 
(as at Fremont). USCGS 1931, 
USDA1939 
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Stewardship Implications 


There is historical precedence 
for re-aligning creeks to 
meet management objectives 
for the alluvial plains and 
the historical backshore 
of tidal marshlands. Lower 
reaches of streams have 
been created and/or moved 
around extensively for variety 
of reasons. As a result, the 
current configuration may 
be contradictory to current 
management objectives. 
Streams have even been 
diverted into diked baylands 
to increase rates of sedi¬ 
mentation in the past. 
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marsh-upland ecotone, causing the establishment of roads and 
localized landfill in the high tidal marsh and adjacent transition. 

At Alviso, the most successful landing, a substantial town 
developed. Despite the decline of the South Bay’s landings in the 
20th century, their early importance helped establish the current 
position of many major local roads. 

6.4.2.2 Fluvial Channel Extension 

As described in section 6.3.1.3.9, most fluvial channels from 
local watersheds did not reach the intertidal zone. Most creeks 
dissipated through their alluvial fans or onto the alluvial plain 
some distance landward of the backshore. Most tidal channels 
also did not reach the backshore. As a result, there were few 
connections between local creeks and tidal channels. In South 
Bay, the broad transitional zone surrounding most of the Baylands 
included a high marsh plain with salinas merging into moist 
grassland with seasonal wetlands in a matrix of drier conditions. 
The few streams that connected to tidal channels could create 
substantial local effects, but the vast majority of the tidal 
marshland was isolated from direct freshwater effects. 

Most of the increase in hydrological connectivity was intentional. 
During the 19th-century, farmers created ditches to extend creeks 
across the lower alluvial plains to reduce flooding (Figure 6- 
24). By 1900, creeks such as Stevens, Permanente, Barron, and 
Matadero were extended across their lower alluvial plains and 
connected to tidal marsh channels. Numerous smaller creeks 
were extended as ditches into the mainstem of larger creeks such 
as Coyote, Guadalupe, and Alameda. The lower reaches of many 
well-known creeks, such as Stevens Creek, are human-created and 
have no historical precedent. 

6.4.2.3 Creation of New Drainage Networks 

In addition to the extension of natural “terminal” stream 
channels, entirely new drainage networks have been created 
to drain seasonally flooded lowlands, freshwater wetlands, sag 
ponds, sausals, and shallow lakes. Alluvial fans were ditched to 
either prevent or direct the spread of sediment, depending on the 
location (Williams 1912). A substantial portion of the existing 
drainage infrastructure consists of artificial channels constructed 
not just to carry upland flow down valleys, through fans, and 
across the alluvial plains, but to remove groundwater when it 
emerged on the valley bottoms and along the backshore. Many 
of the larger artificial channels have since been given names, 
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Figure 6-24 Lower Stevens Creek: 1897,1948, 2002. This sequence shows the relationship between the 
lower reach of Stevens Creek and the changing tidal marsh/salt pond landscape. Stevens Creek is one 
of many South Bay streams that spread out on the alluvial plain prior to 19th-century channel extension. 
Since the major changes in the alignment of Stevens Creek occurred prior to 1880, the channel position 
is similar across the eras shown here. In the 1897 view, a likely remnant of the former distributary system 
can be seen. Residual patches of the roblar (oak grove) and sausals (willow groves) are also visible. The 
area circled in red in 1 897 and 1948 shows the apparent extension of a fan of sediment that from creek 
mouth into undiked and diked tidal marsh, respectively. By 2002, a completely new tidal channel has 
been constructed through the salt pond complex to the South Bay. 
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including Sunnyvale East Channel, Sunnyvale West Channel, 
and Estudillo Canal. To these named features can be added 
many hundreds of anonymous drainage ditches and storm drain 
systems. The present-day drainage network is composed of 
channels constructed by natural processes (albeit many of them 
now modified) with extensive additions dating from both the 
agricultural and urbanization phases. 

6.4.2.4 Modification of Tidal Reaches 

While the sinuous shapes of the remnant large tidal channels 
are among the most conspicuous elements of the Baylands, 
these features have nevertheless been the subject of extensive 
modification. The tidal routes of all of the large creeks that 
historically joined South Bay sloughs have been redirected, with 
the exception of Coyote Creek. For example, the Guadalupe River 
historically flowed into the large tidal channel named Guadalupe 
Slough. Sometime during the second half of the 19th-century, a 
connection was established to Alviso Slough, another large tidal 
channel with no natural fluvial connection (and a less sinuous 
route to the Bay). Guadalupe River flowed into both sloughs until 
at least 1900 and was disconnected from Guadalupe Slough with 
the construction of the A8 salt pond complex prior to 1929. San 
Francisquito, Alameda, and other creeks have also been redirected 
through the Baylands, for Baylands development, flood control, or 
early navigation. 

The development of the Baylands necessitated modifications of 
the lower reaches of both natural and human-created streams. 

Salt ponds tended to complicate the effort to drain the lowlands. 
Interior and exterior levees often ran perpendicular to both the 
original and new upland drainage channels. In several places the 
interior levees of new salt ponds effectively blocked the flow from 
creeks that had been recently extended to the intertidal zone, 
leaving no viable outlet for the flow (Figure 6-24). Modifications 
were made later to enable drainage between salt pond complexes 
(SCVWD 1992). As a result, not all of the existing large tidal 
channels are remnants of natural, historical channel systems. In 
fact, a significant portion of the tidal channel infrastructure has 
been created solely to provide drainage for the adjacent valleys 
and alluvial plains. Many of the features of the existing salt pond 
landscape are derived from efforts to improve upland drainage. 

For example, Moffett Channel, lower Stevens Creek, Flood 
Slough, and the Alameda Creek Flood Control Channel are 
unnatural waterways that bound salt ponds. 
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Stewardship Implications 


Existing major tidal sloughs, 
despite their relatively natural 
appearance, have been the 
subject of extensive historical 
modification for variety 
of purposes. The existing 
arrangement is most likely not 
ideally designed to support 
present-day management 
objectives. 


6.4.2.5 Diversion of Fluvial Sediment for Agriculture 

There is evidence that sediment supplies from local watersheds 
have been significant for marsh development during historical 
times. Some of this information comes from the history of 
pragmatic efforts by local farmers to use the sediment supply 
contained in local stream flows to reclaim marshlands. As early 
as the 1850s, local farmers reported extending their farmland 
into the former marshlands in the vicinity of Coyote Creek. They 
described farming on sediment recently deposited by winter 
stream flows over the salt marsh. Parker (1863), testifying in the 
Rincon de los Esteros land grant case, describes former “marshy 
land” that has been made suitable for farming: “wherever the flood 
has washed soil onto it from above, and from the tide backing up, 
it has improved [the soil].” 

Another local farmer, Bloomfield (1863), reported that on the 
high marsh plain dominated by salt grass near Milpitas, “the 
freshet in the spring of 1853 deposited from 18 to 20 inches.” 
Bloomfield goes on to say that there had been two additional 
overflows in the decade since. 

The initiation of intensive grazing and plowing of the alluvial 
plains adjacent to the tidal marsh mobilized sediment, affecting 
both the upland marsh edge and the expansion of low elevation 
marshland. This effect is noted repeatedly by the late 19th century 
USCGS Resurvey parties. In the vicinity of Palo Alto, Westdahl 
(1897c) notes that: “the leveling rod was held on the marsh 
outside of where it was affected by wash from the solid land or 
tramping of cattle.” On the Alameda County side of the Bay, 
Rodgers (1895), speaking with a nearly half-century perspective 
(having led many of the 1850s era surveys) reports “Freshet 
Debris: heavy winter rains scouring new plowed fields, has 
changed the interior margin of the Salt-marsh lands.” He ascribes 


Even the tidal channels that are not artificial constructions have 
effectively been re-engineered to serve as extensions of fluvial 
drainage systems, rather than as the highest-order component 
of intertidal channel networks. Most of the remaining historical 
sixth- or higher order channels have been modified to function 
as the lower reaches of fluvial systems or new drainage networks. 
Although the levees along these large channels generally demarcate 
their historical plan form, their cross-sections have been altered 
not only by the reduction in tidal prism but also by the increase 
in fluvial flow. In some cases, these channels have been dredged 
repeatedly to maintain their flow capacities. 
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the aggradation of marshland at the mouth of San Leandro Creek 
(Arrowhead Marsh), despite overall shoreline erosion, to these 
localized “freshet debris” flows: 

“The shore-line within the limits of present sheet has receded 
from 30 to 90 meters & marked & wasting erosion is only 
stopped by bulkheading to prevent further loss of acreage.” 

Techniques were developed to directly capture these seasonal 
sediment flows from some of the local creeks that did not 
naturally have the ability to move their sediment through the 
intertidal zone. As ditches were dug across the alluvial plain to 
connect streams that dissipated above the backshore, these became 
sources of sediment for marshland reclamation. Clark (1924: 19) 
summarized the practice as follows: 

“Advantage is taken of this rapid sedimentation both 
here [San Francisquito Creek] and on Alameda Creek 
for reclaiming the saltmarsh. The reclamation work is 
accomplished by building a levee around a certain portion 
and allowing the flood waters to spread over it and thus drop 
the sediment at the desired place.” 

The use of constructed levees and diverted streams to create 
settling basins was described in detail in the vicinity of Matadero 
Creek: 

“Faber eight years ago purchased 800 acres of land adjoining 
Runnymede. More than 300 acres of the tract was untillable 
at that time because of the spreading outlet of the creek on 
its way to the sea. The water from the stream, released at the 
mouth, spread over the Faber land, the Seal[e] tract, the lower 
end of Embarcadero road and over the site of the municipal 
waterworks. By digging a new channel for the creek, erecting 
levees on both sides and another against the bay sloughs, a 
reservoir covering 150 acres was formed. A spillway enabled the 
emptying of the reservoir into the bay, and the retention of the 
sediments built new land over the once salty marsh, making 
possible the cultivation of alfalfa and other crops where only 
mud once was encountered. Having successfully reclaimed 150 
acres of waste land by that experiment, Faber now is preparing 
to take 110 acres more from old Neptune’s holdings by digging 
the creek channel to the opposite side of the present course of 
flow.” (Redwood City Times-Gazette 1921) 
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Through these practices, farmers ditched and moved local creeks 
as “sediment hoses” to increase alluvial deposition at the marsh 
edge. The technique was applied at the mouth of Stevens Creek 
several miles to the East as well, where sequential images show the 
development of a fan in diked former marshland (Figure 6-24). 
This and other similar areas were referred to as Farm Reclamation 
Areas (Herrmann 1929). 

6.4.2.6 Groundwater Extraction 

For the first half-century of American agriculture, during which 
time it became a leading agricultural region, Santa Clara Valley 
did not tap groundwater resources for agricultural irrigation. Most 
of the valley was dry farmed. The lower parts of the valley, where 
artesian water was readily accessible, provided sufficient moisture 
for wheat and other crops with relatively low water requirements. 
Irrigation of orchards came from stream diversions. 

Dry years around the turn-of-the-century stimulated interest in 
groundwater pumping and the availability of electrical pumping 
caused a unidirectional shift to reliance on groundwater. Between 
1912 and 1920 the proportion of Santa Clara Valley agricultural 
land that was irrigated increased from 29% to 67.5%, including 
over 90% of the orchards (Tibbetts and Kiefer 1921). Precipitous 
groundwater decline was soon noticed, but it took several decades 
to develop effective responses (McArthur 1981). Resulting land 
surface subsidence effects have been well-documented (Figure 6- 
25; e.g. Poland and Ireland 1988). 

6.5 Landscape Response to Past 
and Present Land Use 

Baylands functions such as flood protection, shorebird and 
waterfowl support, endangered species habitat, and recreational uses 
will continue to change in response to both historical and future 
landscape modifications. Changes in climate will also continue 
to affect the Baylands. This section addresses several of the most 
significant landscape responses affecting Baylands stewardship, 
and the associated opportunities and challenges. A number of 
related topics are being studied concurrently as part of the SBSP 
Restoration Project or other efforts. These are discussed in section 
6.2.4. 


Stewardship Implications 


There is historical precedent for 
the anthropogenic use of the 
sediment loads of local creeks 
to raise ground elevations 
on tidal marsh plains. Local 
creeks could serve as sources 
of sediment for tidal marsh 
restoration. Large creeks may 
provide suspended sediment 
that can be carried by the tides 
into restoration sites. Smaller 
creeks and artificial drains 
could be directed onto the 
restored backshore to provide 
sediment for high marsh plains 
and upland transitions. 
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RELATIONSHIP BETWEEN GROUNDWATER ELEVATIONS AND LAND SUBSIDENCE IN SANTA CLARA COUNTY 
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Figure 6-25 Chronology of changes in Santa Clara Valley groundwater height relative to various 
environmental and land use factors. Figure courtesy of the Santa Clara Valley Water District (2000). 
During a period when average annual rainfall has not changed, consumptive use by agriculture 
caused the water table to drop far below the land surface, which in turn caused the land to subside. 
Importation of water from outside the valley plus groundwater recharge has caused the water table 
to almost return to the subsided land surface. This suggests that groundwater may become a local 
resource for wetland restoration. 


6.5.1 Effect of Salt Pond Construction 
Timing on Legacy Mercury 
Distribution 

The timing of South Bay salt pond construction is likely to affect 
the present-day distribution of mercury within the Baylands. 

All of the marshes in far South Bay were exposed to historical 
mercury contamination in their undiked, naturally accreting state. 
Marshes along the tidal outlet of Guadalupe River likely received 
highest exposure from mercury-enriched sediment associated 
with the New Almaden mining activities (see Stewardship Project 
Alamitos Report). Complicating this history is the fact that while 
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Guadalupe River historically flowed into Guadalupe Slough, 
it was redirected into Alviso Slough in the first decades of the 
20th century. We would expect that ponds along both sloughs, 
such as A5, A7, and A9-13, were thus exposed to regionally 
high mercury contamination. The ponds immediately adjacent 
to Alviso Slough would have received the most direct exposure 
to the mid-twentieth-century contaminant pulse at the same 
time that they were presumably undergoing rapid sediment 
deposition and vertical accretion in response to local land 
subsidence (Figure 6-26). 

Particularly with much of the surrounding marshes already diked 
off, the marshes in the Guadalupe-Coyote area were significant 
sediment sinks during the first half of the 20th century. The 
fringing marshes that formed within large sloughs after salt 
pond construction would also be likely to have relatively higher 
contamination. In contrast, the adjacent salt ponds limited their 
intake of Bay waters to a few high tides during summer months 
when suspended sediment concentrations were presumably 
relatively low. Additionally, ponds A15-18, the most recently diked 
marshes of the far South Bay, surround the Triangle Marsh sampling 
point and experienced an even longer duration of exposure. 



Figure 6-26 Tidal marshes 
along Alviso Slough in 1939. 
While areas at the lower and 
upper right are already diked by 
this time, most of the marshes 
shown here along the modern 
tidal outlet of Guadalupe River 
were fully tidal and continued to 
maintain their tidal elevations 
despite rapid land subsidence 
since 1920. (Agricultural 
Adjustment Administration 
1939) 
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Stewardship Implications 


Modern freshwater inputs 
to the Baylands associated 
with urban drainage and 
wastewater treatment provide 
an opportunity to re-create 
ecologically significant salinity 
gradients. The historical 
landscape provides a template 
for designing these interfaces 
at a variety of scales. 
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6.5.2 Freshwater Inputs to the Baylands 

As Figures 6-7 and 6-9 illustrate, the influences of major creeks 
entering the South Bay played a significant role in shaping 
the ecological patterns of tidal marshland within the region. 
Substantial fresh-to-brackish-to-saline gradients characterized tidal 
marshlands in the vicinity of the tidal/fluvial interface of the larger 
creeks (SFEI 1999). With the exception of a few fringing marshes 
between the levees along major sloughs, tidal marshes occupying 
this position near the back shore and fluvial interface are currently 
rare. In fact the reestablishment of brackish tidal marsh corridors 
along the outlets of major streams has been identified as a 
restoration priority (Goals Project 1999). 

The opportunities for freshwater influences in the Baylands 
have actually increased as a result of historical landscape 
modifications—despite decreased freshwater flows caused by 
dam construction—because there are numerous new sites of 
urban drainage into the Bay. Additionally, artesian sources may 
be returning. These smaller freshwater influences could mimic 
the “spring runs” such as Artesian Slough that were observed 
historically it places around the edge of the Baylands. Treated 
wastewater effluent represents a particularly large volume of non¬ 
saline water delivered to the Baylands, comparable to the scale of a 
large creek. Currently, without lateral marsh surfaces, these inputs 
have little space to dissipate. Tidal marsh restoration may be able 
to use these diverse sources of drainage to the Bay to reestablish 
riparian tidal mosaics at a variety of scales. 

6.5.3 Effect of Diking on Tidal Reaches 
of Creeks 

Diking of the intertidal zone has had effects on the remaining 
intertidal channels. Since the channels are adjusted in cross- 
section and profile to accommodate the tidal prism they convey 
(e.g., Dedrick 1979, Coates et al. 1989), any substantial change 
in prism causes a change in channel form. Large-scale tidal marsh 
reclamation causes a major decrease in tidal prism for the tidal 
channels that remain among the reclaimed marshlands. 

A comprehensive study of how the depth and width of such 
channels in the San Francisco Estuary changed following 
reclamation was developed by the California State Lands 
Commission (Dedrick and Chu 1993). The study clearly shows 
that channels tend to narrow and shoal (Figures 6-27, 6-28 and 
Table 6-4). The response to reclamation begins with a loss of 
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Figure 6-27 Plot of the correlation between historical changes in width and depth of large tidal channels 
in South Bay, due to reclamation of neighboring tidal marshlands, between the mid 1800s and mid 
1980s (Dedrick and Chu 1993). A loss in tidal prism causes a reduction in channel cross-sectional area. 
Depth begins to change before width, but eventually both change together. For channels in advanced 
stages of adjustment to changes in tidal prism, width and depth are strongly correlated. Channels 
below the regression line have not yet experienced much change in width. These tend to be very large 
channels for which reductions in cross-sectional area proceeds more slowly. Dredged channel were 
excluded from this analysis. 
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Figure 6-28 South Bay sites for the State Lands Commission Study (Dedrick and Chu 1993) of historical 
channels in the depth and width of large tidal channels. 
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Table 6-4 

Historic Widths and Depths from NOS/NOAA and USGS Topographic and Hydrographic Surveys. 
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Stewardship Implications 


If it can be assumed that a 
large increase in the tidal prism 
of a channel will cause it to 
erode (widen and/or deeper), 
then the restoration of tidal 
marsh will cause large-scale 
erosion of existing marshlands 
that have developed in the 
historical fifth- and sixth-order 
channels since reclamation of 
the attending tidal marshlands. 
The channel erosion is likely 
to be the closest source of 
sediment for flood tides to pick 
up and deliver to the nascent 
marsh plain behind nearby 
levee breaches. The uncertainty 
about relying on tidal processes 
to erode the sediment from 
major channels and deposit 
it in restoration sites could 
be avoided by dredging the 
channels and placing the 
sediment where it is needed, 
based on project designs. 


depth, and then the channel starts to narrow. In the South Bay, 
most of the channels that still convey the tides among the salt 
pond complexes are less than half as wide and deep as they were 
historically (Figure 6-29). A number of these larger tidal sloughs 
served as important transportation corridors for indigenous and 
Euro-American residents, providing access between the uplands 
and the open Bay waters (Grossinger and Brewster 2003). The loss 
of tidal prism within these channels has thus also resulted in the 
loss of many of the navigable channels of the estuary. 

6.5.4 Effects of Flood Control Levees 

Some of the historical riparian tidal mosaics had natural fluvia 
levees that penetrated the tidal marshland, but never all the way 
to the foreshore. The arrangement of natural fluvial levees in 
the intertidal zone might have helped move the bedload from 
upstream through the marshlands to shallow and deep bays, and 
thus maintained channel depth (see description of Riparian Tidal 
Mosaic). Although the same creeks have since been channelized 
and/or leveed all the way to the foreshore, they lack the capability 
to maintain themselves. They tend to aggrade at the fluvial-tidal 
interface, or just above it, such that dredging is required to maintain 
channel capacity. In some cases, enough of the bedload is moved 
downstream to build deltas outward from the foreshore. For 
example, there is a prominent delta at the mouth of the Alameda 
Creek Flood Control Channel. 

One consequence of the extensive system of flood control levees is 
that the freshwater flows are unable to dissipate across the marsh 
plains. The confinement of the flows causes them to penetrate 
further into the estuary, resulting in local brackish conditions 
along the foreshore. This has probably contributed to local 
increases in brackish marsh vegetation and the colonization of 
channel flats lower in the intertidal zone (e.g., Duke et al. 2001). 

6.5.5 Effects of Fluvial Modifications on 
Sediment Supply to the Baylands 

6.5.5.1 Relationship between Local Watersheds and 
the Baylands Prior to Drainage Modifications 

Fandscape modifications, primarily during the 19th-century, have 
created a substantial increase in hydrological connectivity between 
local watersheds and the intertidal zone in South Bay (Figure 6- 
30). As a result, the functional drainage area for the Santa Clara 
Valley has increased over 30%, based upon the mapping shown 
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Figure 6-29 Changes in 
the fluvial-tidal interface at 
Alameda Creek. This compar¬ 
ison shows the reduction in 
active channel size on Alameda 
Creek between 1857 and 1896 
as a result of the development 
of the local salt industry. At the creek-marsh interface in 1857, the natural stream extended several 
thousand feet into the marsh while tidal influence extended upstream, as indicated by the dotted low 
tide line and lack of trees due to salt water influence (that the absence of riparian forest in this survey 
is meaningful is confirmed by the presence of willow trees in other places on the map). In 1896, the 
former low waterline is now the extent of active channel and the former intertidal area has been 
colonized by riparian vegetation, presumably willow trees. Roughly half of the tidal marshland served 
by the drainage has been diked at this time; channel width in the natural levee section has decreased 
from —40 m to less than 10 m. The red circle shows a corresponding channel meander. 
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Figure 6-30 Santa Clara Valley Sediment Transport Prior to Drainage Modifications (ca 1850). While some watershed areas (green) 
drained to fluvial channels that emptied into the Bay, large areas of the valley (brown) had no direct drainage to the Bay. Based upon 
historical mapping by SFEI and WLA. Boundaries are approximate; additional smaller undrained areas are not identified. 
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in Figure 6-30. This has significantly changed the distribution 
of water and sediment within and between fluvial-terrestrial 
and tidal-estuarine landscapes. The increase in hydrological 
connectivity mostly happened before the 20th century and has 
since become part of the baseline understanding of landscape form 
and function (See Table 6-4). Its impact on natural processes has 
been largely forgotten. 

Based upon the documentation of historical conditions presented 
in the previous sections, several important characteristics of local 
watersheds prior to drainage modifications can be identified: 

• There were relatively few sites of direct fluvial input to the 
South Bay. 

• Most of the South Bay streams did not maintain channels 
across the lower alluvial plain, nor connect to tidal sloughs. 
They ended in valley bottomland areas with no fluvial 
drainage. 

• As a result, a large proportion of the South Bay watershed 
area had little or no direct drainage to the Bay. Only a few 
larger streams delivered sediment directly to the Bay. 

• Some of the systems that did drain to the Bay nevertheless 
had large internal sediment traps in the form of willow 
groves or tule marshes interrupting channel continuity. 

• These larger systems maintained large natural levees 
(i.e. functionally similar to present-day levees) that 
penetrated several hundred meters into the marshland, 
but not to the foreshore. 

6.5.5.2 Effects of Drainage Modifications on Sediment 
Transport to the Baylands 

The landscape modification history has altered landscape functions 
with regard to sediment transport from watersheds to the Baylands. 

• Intensive grazing and agriculture caused increased sediment 
delivery to the marshes as early as the 1840s, at least in 
places. 

• Channel “extension” to increase connectivity of 
discontinuous and “terminal” streams began in the 1850s, to 
reduce flooding of the lower alluvial plains for agriculture. In 
the Santa Clara Valley, much of the increase in drainage area 
took place prior to 1900 by connecting major watersheds to 
the Bay. 


Stewardship Implications 


Interpretations of the natural 
riparian tidal mosaic suggest 
that fluvial levees need not 
extend to the foreshore if there 
is sufficiently large areas of 
tidal marsh beyond the ends 
of the levees and below the 
flood stage of the creek for the 
flood waters to disperse over 
the marsh at high tide, and 
for the ebb tidal prism of the 
marshlands to help transport 
fluvial sediment loads into the 
subtidal areas of the bay. 
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• There is evidence that channel aggradation problems began 
almost immediately after channel extension. 

• These artificial lower reaches of streams were moved around 
substantially in the subsequent decades, for several reasons. 

- Some streams were used as "sediment hoses" to deposit 
sediment in the tidal marshlands to build up Farm 
Reclamation Areas — essentially temporary settling 
ponds created with levees to capture streams sediment. 

- Changes in alignment to separate tributaries. 

- Adjustments in response to salt pond establishment. 

• Most of the South Bay marshlands were not diked until after 
1900, at which point salt pond construction necessitated 
further drainage modifications. Initially the levees blocked 
drainage of the number of creeks which had previously just 
spread out in the marshes. The second wave of channel 
extension took place to carry flows through the salt pond 
complexes, by connecting to tidal sloughs or creating 
completely new channels (e.g. Stevens Creek channel, 
Moffett, Alameda flood control). Only by this time (circa 
1930s) did most streams connect to the open Bay as they do 
now. 

• Many of the local dams were constructed in the 1930s, 
particularly on Santa Clara Valley streams to retain runoff 
for gradual groundwater recharge. Larger dams were created 
in the 1950s. These retain large amounts of sediment which 
would otherwise be delivered to the valley floor or South 
Bay. 

• Draining of the valley bottomlands has continued 
progressively, with some of the largest modifications since 
1950, through storm drain networks and drainage ditches, 
including Sunnyvale East and West channels, Estudillo 
Canal, etc. 

6.5.5.3 Stream Sediment "Withholding" 

These changes to drainage patterns in the canyons, valleys, 
plains, and through the intertidal zone have had unanticipated 
consequences on sediment transport and storage, with significant 
implications on sources of sediment for tidal marshland 
restoration in the Baylands. Substantial quantities, albeit not 
precisely documented, are effectively withheld from the South 
Bay sediment budget by intentional or unintentional sediment 
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traps (Laurel Collins, personal communication), such as reservoirs, 
engineered channels, and sediment basins. 

Large volumes of sediment typically accumulate behind the dams 
constructed on local streams (Figure 6-31). Many of these dams 
were created for groundwater recharge purposes in the 1930s. 
While this function has been largely achieved, they provide some 
ancillary flood control and recreational benefits. Concerns about 
maintenance and sediment delivery should be considered as part 
of the long-term future of these features. 

Dredging of the lower reaches of area creeks is also a substantial 
source of sediment removal from the system. The history of stream 
sediment removal is particularly well-documented in the Santa 
Clara Valley. Figure 6-32 shows the amount of sediment removal 
recorded on Santa Clara Valley streams tributary to the South 
Bay Baylands during 1977 through 2004. This figure shows total 
sediment removal per foot of stream length over a 27 year period 
— roughly half the 50 year project planning horizon. About 1.8 
million cubic yards of sediment were removed from the streams 
by dredging operations during these 27 years, much of it within 
several thousand meters of the Baylands. 

Areas of greatest sediment removal largely correlate with areas 
of channel extension across the valley bottoms where streams 
historically aggraded. In these tidal reaches, the sediment pile 
along the channel bed may consist in large part of material from 
far upstream in the local watersheds, in addition to material 
carried into the channel by the tides (Collins 1998, McKee et al. 
2003, Malamud-Roam 2004). The creation of artificial channels 
has allowed tidal sediments to move inland and fluvial sediments 
to accumulate in oversized low-gradient channels. 

In addition to the historically undrained valley bottoms, other 
areas with substantial sediment accumulation/removal include 
the straightened (and widened) reaches of formerly sinuous 
streams (e.g. Lower Penitencia Creek, Guadalupe River), diversion 
channels perpendicular to the slope (e.g. Permanente Creek 
Diversion Channel), and constructed sediment basins (Figure 
6-33A&B). Sediment removal on these streams appears mostly 
limited to modified reaches. The least modified stream, Coyote 
Creek, requires very little dredging maintenance. 

6.5.5.4 Changes in Tidal Excursion in Streams 

The inland incursion of saline waters along South Bay streams 
has been a significant concern in the South Bay for a number of 
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Figure 6-31 Sedimentation Data for Large Reservoirs in Santa Clara and Alameda Counties. Figure 
provided by Laurel Collins, Watershed Sciences. 
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Figure 6-32 Santa Clara Valley Stream Sediment Removal, 1977-2004. Stream sediment data provided by SCVWD. 
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Figure 6-33A & 6-33B Santa Clara Valley Stream Sediment Removal 1977-2004, by Creek. 

A) . The extent of sediment removal varies substantially among streams within each watershed area. 

B) . Significant maintenance sediment removal is mostly associated with engineered drainage in 
historically undrained, depositional areas. Stream sediment data provided by SCVWD. 
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related reasons, particularly in the Santa Clara Valley. Greater 
relative subsidence in the lower part of the valley (Poland and 
Ireland 1988) than in the Baylands altered stream gradients 
(SCVWD 1994). Sediment carried by the tides can be deposited a 
substantial distance upstream from the Baylands (SCVWD 1994). 
A seasonal tidal barrier, Standish Dam, was installed on lower 
Coyote Creek during 1932-1997 to limit the extent of saltwater 
intrusion along the creek (SCVWD 2001). The upstream extent 
of tidal influence may also be used to define the programmatic 
boundary for the South San Francisco Bay Shoreline Study (Dyer, 
personal communication). 

Given concerns about future tidal incursion along streams as a 
result of projected Baylands land use changes and sea level rise, 
information about previous system response to land use and sea 
level rise in the recent past is compiled in Figure 6-34. Several 
sources of evidence for inland saline or tidal influence were 
identified. 

The inland extent of tides provided a natural resource for 
the Bay-oriented shipping and transportation. While later 
American commercial landings in the area are located closer to 
the tidal source to accommodate larger boats, the sites of early 
embarcaderos likely indicate a maximum extent. The downstream 
extent of riparian forest on the lower reaches of creeks joining 
tidal sloughs is another indicator of saline influence. On historical 
maps and photographs, riparian forest on the larger creeks (with 
single thread channels) is typically continuous until stopping 
several thousand feet above the tidal marsh margin. The historical 
tidal marsh margin (the extent of vegetated marsh plain between 
channels) has been mapped based upon a variety of historical and 
modern sources; the highest extent of extreme tides across the land 
surface historically was several hundred to several thousand feet 
further above this line (See Section 6.3.1.3.1). 

Modern salinity measurements are derived from Porcella and 
Rankin (2002), who carried out repeated annual measurements 
of bottom salinity across the saline to freshwater interface during 
1998-2001. 

While these indicators of inland saline extent are not directly 
comparable, differences in their relative position suggest 
substantial variation in the processes affecting tidal extent on the 
streams. Inland saline extent appears to be greatest on the more 
heavily engineered channels. The creation of the lower reaches of 
Permanente, Stevens, and Calabazas Creeks and the Sunnyvale 
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East and West Channels has allowed tidal intrusion well above 
the historical tidal marsh margin. However, in the cases of 
Matadero and Adobe Creeks, tidal extent is similar or reduced 
in comparison to the historical margin. This may be because 
of limited tidal access through the Palo Alto Flood Basin, the 
lesser amount of relative Baylands/lower alluvial plain subsidence 
differential here (Poland and Ireland 1988), or a combination of 
both influences. 

Despite relatively little local subsidence, saline influence extends 
substantially upstream on San Francisquito Creek, but within a 
similar range to historical evidence, likely because the creek was 
naturally heavily incised (SFEI unpublished data). On Coyote 
Creek, riparian vegetation appears to have expanded downstream 
several hundred meters during the second half of the 20th century, 
despite groundwater depletion and land subsidence. The timing 
of these data suggests riparian expansion in response to reduced 
tidal prism following the construction of salt ponds along Coyote 
Creek and Mud Slough during the middle part of the century 
(see Table 6-2). But these changes may also reflect the relatively 
natural channel form of lower Coyote Creek, in contrast to wider 
engineered reaches on other creeks. 

These preliminary data suggest that the inland intrusion of 
saline waters on South Bay creeks is not uniform. Current and 
future saline and tidal extent appears to be affected by channel 
form, Baylands modifications, and local subsidence. Saline 
intrusion along creeks beyond the tidal marsh margin is a natural 
characteristic of the fluvial-tidal interface. 

6.5.5.5 Effective Groundwater Reemergence on 

Restoration of the Tidal Marsh-Upland Ecotone 

The effect of historical groundwater extraction in Santa Clara 
Valley on artesian water supplies, springs, surface runoff, and land 
subsidence is well documented (Robie 1975, Ikehara et al. 1998). 
The water table has returned nearly to the land surface during the 
last decade (see Figure 6-25) for a variety of reasons, including 
decreased pumping from wells in the shallow aquifer (less than 
100 feet deep), decreased pumping from wells in the deep aquifer 
(below a depth of 200 feet), enhanced recharge of the deep aquifer 
with surplus surface water, the continued existence of abandoned 
deep-aquifer wells that “leak” water between the deep and shallow 
aquifers, and the cessation of land subsidence (Ingebritsen and 
Jones 1999). As the water table rises, springs and seeps will tend 
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The cessation of agricultural 
extraction of groundwater in 
combination with recharge 
practices and land subsidence 
may increase the local 
availability of groundwater for 
restoration purposes, especially 
along the banks of fluvial 
channels and the backshore of 
tidal marshland. 
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to form along the valley bottom and historical backshore, where 
alluvium meets the less permeable estuarine clays. 

A similar trajectory of groundwater decline and return is observed 
on the Niles cone. Flooding of Alameda Creek was historically 
encouraged by local farmers to provide fresh soil across the 
alluvial fan (Williams 1912). Since the ACFCC was constructed, 
flooding is rare, and the fan is not being maintained. The 
historical recharge function of the fan has been restricted to an 
area of constructed recharge basins near the fan apex. Recharge 
plus runoff from recent development on the fan, in addition 
to a cessation of agricultural extraction of groundwater are 
contributing to renewed groundwater emergence and wetland 
formation along the base of the fan (SF Bay WRP 2003). In some 
places the groundwater is converting diked saline marshland and 
seasonally moist grasslands to perennial wetlands. The historical 
sausal is being nurtured by the emerging groundwater. 

The return of near surface groundwater provides an opportunity 
to reestablish ecologically significant freshwater habitats near 
the Bay’s edge, as well as management challenges associated with 
high water table. Because of the large amount of existing artificial 
drainage of the valley bottoms through constructed channels and 
storm drain networks, areas of groundwater emergence will be 
limited. Where they coincide with areas of potential tidal marsh- 
upland ecotone , these sites (e.g. vicinity of San Jose/Santa Clara 
Water Pollution Control Plant, Moffett Field, Coyote Hills) 
represent rare sites for restoring ecosystem complexity at the tidal 
marsh margin, with potential benefits for special status species. 

6.5.5.6 Effects of Changes in Sea Level 

A variety of processes both anthropogenic and natural act on the 
land and sea to affect changes in their relative elevations. These 
changes occur at different scales of time and space. 

In the long term, gradual, global changes in sea level result from 
tectonic movements that alter the size and shape of ocean basins, 
and from climatic trends that alter the volume of water stored in 
the ocean basins and on the land in glaciers and polar ice caps. 
These changes slowly move the shorelines of the ocean across the 
land. For the last few thousand years, sea level has been rising 
along the Central California coast at an average rate of about 1.3 
mm per year (Byrne et al 2001), and the ocean has been moving 
inland. Global climate change is forecasted to increase the rate 
of sea level rise (IPCC 2001). There is a 50% chance that the rate 
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Figure 6-35 Processes affecting sea level in the South Bay over the next century. Historic sea level rise 
is measured at 1.3 mm/year at San Francisco. There is a 50% chance that sea level rise will increase to 
4.5 mm/yr over the next 100 years. Forecast is that the net result of all processes will be an increased 
rate of sea level rise relative to the land surface. 
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will increase to 4.5 mm per year during the next century (Titus 
and Narayanan 1995). 

The long term rate of sea level rise has been punctuated by shorter, 
faster rates of sea level change caused by short term climatic 
variability. Drought and deluge can lower and raise local rates 
of sea level change by decreasing and increasing the amount of 
water added to the ocean from the land. Regional heat waves 
cause ocean water to temporarily expand and thus raise regional 
sea level. El Nino events raise local sea level by allowing warmer, 
expanded water to move into our region. Tsunamis can suddenly 
lower and then raise sea level with catastrophic ecological and 
economic effects on the land and in the ocean. 

Long term, gradual, changes in land elevation are mainly due to 
tectonics that raise or lower one land mass relative to another. 

In this region, tectonic movements are very complicated, as 
evidenced by the abundance of unique geologic terranes bounded 
by active and inactive faults. Ranges are rising relative to the 
valleys and estuarine basins. Sudden change in land elevation of a 
few meters or less due to earthquakes have been well documented 
in some locales, but the more gradual rates of tectonic rising or 
lowering of the land are not well known. 

Land elevations can change rapidly due to the actions of people. 
Compaction, erosion, and oxidation of organic soils due to 
development and agriculture can locally lower land surfaces a few 
centimeters per year in extreme cases. Groundwater extraction 
can cause much greater rates of land subsidence (Poland 1977). 
Pilling of the Bay has created new lands above sea level. Grading 
of the land can raise it or lower it relative to the surroundings. 

Lor the purpose of protecting natural resources, property, and 
human life, the height of the ocean relative to the land is more 
important that sea level or land elevation alone (PEMA 1991). 
Increased rates of sea level rise, combined with a lowering of the 
land by tectonics and subsidence, can create a chronic challenge to 
manage the hazards of river and tidal flooding. 

6.5.5.7 Habitat Fragmentation 

Landscape modification has altered the distribution and 
abundance of Baylands habitats (Table 6-5) and also fragmented 
the habitats of the Baylands (USFWS 1984, Harvey et al. 1992), 
providing a significant rationale for tidal marshland restoration. 
Fragmentation involves a reduction in size and increase in 
separation between patches of like habitat, often with changes in 
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Table 6-5 

Habitat Change in the South Bay Ecosystem. 

Different habitats comprising the habitat mosaics of the South Bay ecosystem have experienced dramatically different fates 
since European contact. While tidal marsh has experienced the largest decline of the historically dominant habitat types, a 
number of less-recognized habitats are even more poorly represented today. The shift from mature, large marshes to young, 
small marshes is reflected in the discrepancy between the decline in tidal marsh in the decline in marsh pannes and salinas, 
features associated with larger, intact systems. With diking and filling, the tidal area of the South Bay has decreased by 40%, 
but there has also been a redistribution in the relative proportions of subtidal, lower intertidal, and upper intertidal habitats. 


Habitat 

% Remaining 

Shift in Tidal Proportion 

Source 

Deep Bay 

97% 

6%—>9% 

Goals Project 1 999 

Shallow bay 

110% 

31% —> 57% 

Goals Project 1 999 

Tidal flat 

71% 

1 7% —> 20% 

Goals Project 1 999 

Tidal marsh 

17% 

45% —> 13% 

Goals Project 1 999 

Marsh channels 

? 

— 

— 

Marsh pannes 

4% 

— 

SFEI 1998 

Salinas 

< 2% 

— 

SFEI 1998 

Salt pond 

1975% 

— 

Goals Project 1 999 

Tidal marsh-Upland ecotone 

<1% 

— 

Estimate 

Moist qrassland 

2% 

— 

Goals Project 1 999 

Grassland/vernal pool complex 

41% 

— 

Goals Project 1 999 

Sausals 

<3% 

— 

SFEI 1998 


patch shape (Temple and Wilcox 1986, Hargis et al. 1997, Trani 
2001, McGarigal 2002). It involves both habitat loss and the 
breaking apart of habitat (Fahig 2003), and the isolation of some 
habitat patches (Dorp and Opdam 1987, Fahig and Paloheimo 
1988). In this context, habitat is species-specific. The theoretical 
effect of habitat fragmentation is an increased risk of local 
extinction (Wilcox and Murphy 1985, Quinn and Hastings 1987) 
due to various factors, including simplified food webs (McArthur 
and Wilson 1967), reduced genetic variability (Freckleton and 
Watkinson 2002), and more disease, competition, predation, and 
invasion (Ambuel and Temple 1983, Quinn and Hastings 1987). 
Fragmentation can result in metapopulations (sensu Hanski and 
Gilpin 1987) for some wildlife species. The survival of a local 
metapopulation depends on the ability of its individuals to move 
among neighboring patches to overcome the factors that favor 
extinction at any one patch. Patch boundaries can vary in their 
function as barriers to movements, depending on their structure, 
distance to nearest patch, and species behavior (Tischendorf et al. 
2003). The movement occurs along corridors of conditions that 
favor inter-patch movements, and the condition of the corridor 
can also affect the function of a patch boundary as a barrier 
(Rosenberg et al. 1997). 

Measures of fragmentation would ideally be based on quantitative, 
empirical information about the dispersal behavior of the subject 
species. Such information does not exist for any wildlife species in 
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Whether a patch of habitat 
is large or small depends on 
the species of interest. For 
example, a large patch for 
the Salt Marsh Harvest Mouse 
may be small for the California 
clapper rail. Restoration 
designs should reflect the 
habitat requirements of a 
group of species selected to 
represent a range of expected 
minimum requirements for 
habitat patch size. 

Not all tidal marsh restoration 
projects have to be large for 
any species. Small patches of 
tidal marsh can serve as refugia 
for plants and wildlife, and as 
"stepping stones" that enable 
species to move between larger 
habitat patches. 

In general, tidal marsh patches 
should be more round than 
elongate, and should not be 
bordered by uplands that 
serve as corridors for 
terrestrial predators, including 
feral pets, that tend to invade 
tidal marshland. 

Restoration should maximize 
the length of the foreshore by 
achieving a naturalistic density 
of tidal marsh channels in 
systems that are fourth-order 
or larger. 
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the region. A substitute approach consists of a few logically simple 
steps (Keitt 1997): 

1. Select subject species that are important to manages of bay 
landscapes; 

2. Assemble regional experts most familiar with the natural 
history and held population studies of the selected species; 

3. Develop a rule set for each species that defines habitat patch 
composition and boundaries; 

4. Develop maps of habitat patches for each selected species, 

5. Develop protocols for calculating basic fragmentation 
metrics, including patch size, distance between patches, 
patch shape, and patch isolation; 

6. Apply the protocols for metric calculations to the patch 
maps. 

Four species or species groups were selected: (1) resident intertidal 
rails, especially the California clapper rail (this rule set also defines 
marsh patches that are separate contributors to the tidal prism of 
a large channel or the bay); (2) resident intertidal passerine birds 
(especially intertidal song sparrows); (3) resident intertidal small 
mammals (especially the salt marsh harvest mouse), intertidal 
amphibians and reptiles; and (4) migratory waterfowl and 
shorebirds. 

The rules sets for defining patches are basic (Table 6-6). They are 
based on the best available data about the habitat affinities and 
usual dispersal distances of the selected species for this region. 
Variations in boundary or corridor quality and the effects of 
species behavior, including the role of individuals with relatively 
strong dispersal tendencies, are disregarded. As knowledge about 
dispersal patterns and habitat affinities improves, the habitat maps 
and rule sets for assessing fragmentation can be updated. 

Examination of Table 6-6 reveals that the rule sets change from 
one species or group of species to another by removing dispersal 
barriers. The initial rule set for resident tidal marsh rails is the 
most restrictive, and the final rule set for water birds is least 
restrictive. The barriers that are removed for each successive species 
group, beginning with resident rails, are mostly unnatural features, 
such as levees and roads. For the historical landscape, the southern 
salt marsh song sparrow, southern salt marsh harvest mouse, and 
the California clapper rail had similar patch arrays, since they were 
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Table 6-6 

Rule sets for habitat fragmentation analysis. 

Habitat boundaries are based on environmental conditions that inhibit natural movements of selected wildlife. Boundary 
definitions vary among wildlife species. For example, large areas of open water or uplands may be willingly crossed by 
some species and not others. A set of boundary definitions were developed for important wildlife species that inhabit tidal 
marshland in South Bay. The rule set starts with the species most restricted to tidal marshland and least willing to move 
through other habitat types. The rule set is then broadened to include other species that are les restricted to tidal marshland. 
For each species or group of species, a separate map of the habitat patches is generated. 


Patch Types 

Patch Boundary Definitions 


Patch boundaries are any or all of the following: 

(A) the foreshore, 

(B) any non-tidal area at least 200 ft wide, 

(C) any area of open water at least 200 ft wide at low tide, 

Intertidal Rails 

(D) any anthropogenic levee as shown on 1:24k scale USGS topographic quadrangles, 

(E) any roads 4 lane or larger, 

(F) any "large channel" (i.e., tidal marsh channel or tidal reach of river or stream that is 
at least 200 ft wide in cross-section from bank-top to bank-top at most points along the 
channel length or that receives perennial freshwater discharge). 

Having considered all rules above, two patches that come together at a point are 
considered two separate patches because the point of intersection creates a place of 
such hiqh risk of predation that two patches are ecoloqically separate. 

Intertidal Song Sparrows 

Same as Rail Patch except disregard any anthropogenic levees from rule D that partition 
or separate tidal marsh or muted tidal marsh. 

Salt Marsh Harvest Mouse 

Same as Sparrow Patch except also disregard any anthropogenic levees from rule D that 
partition or separate abandoned salt ponds (except where flooded), ruderal baylands, 
and diked manaqed marsh. 


Same as Mouse Patch except include low-salinity and medium-salinity salt ponds, include 

Waterfowl and Shorebirds 

treatment ponds and tidal flats, include upland fill less than 60 meters wide, disregard 
rule E (any roads 4 lane or larger), disregard rule F and disregard all tidal channels 
regardless of their widths. 


all restricted to tidal marshland and had similar dispersal barriers. 
This may help to explain their high degree of endemism. Only 
the rails are restricted to tidal marsh in the modern landscape. 

For them, historical and modern fragmentation patterns can be 
compared, based on the arrays of tidal marsh patches for the rail 
rule set. 

The South Bay patch arrays for resident rails, intertidal song 
sparrows, salt marsh harvest mouse, and water birds are displayed 
as Figures 6-36 to 6-40. In each figure the separate patches of 
habitat are uniquely colored. Figures 6-41 to 6-44 present the 
results of fragmentation analyses for the California Clapper Rail. 
The results for rails indicate the following. 

• There were historically 107 patches of clapper rail habitat in 
South Bay. Now there are 124 patches. 

• Small patches (< 25 acres) have always accounted for a large 
proportion (58% to 68%) of the total number of patches in 
South Bay. The number of patches less than 500 acres in size 
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Figure 6-36 Example habitat 
patch arrays for historical 
intertidal rail habitat 


Figure 6-37 Example habitat 
patch arrays for existing rail 
habitat 


Figure 6-38 Example habitat 
patch arrays for existing 
intertidal song sparrow habitat 
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Figure 6-39 Example habitat 
patch arrays for existing salt 
marsh harvest mouse habitat; 



Figure 6-40 Example habitat 
patch arrays for existing water 
fowl and shorebird habitat, 
based on the patch rules in 
Table 6-6. 
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Figure 6-41 Distribution of 
historical and existing habitat 
patch size for the California 
clapper rail in South Bay. The 
historical and modern arrays 
contain some of the same 
patches. Small patches have 
been abundant throughout the 
historical period. However, the 
number of small patches (i.e., < 
100 acres) has increased, and the 
number of large patches (i.e., > 
500 acres) has decreased. Most 
of the historical small patches 
have been entirely destroyed. 
The existing small patches are 
remnants of patches that used 
to be larger. There are no longer 
any very large patches (i.e., > 
2,500 acres). 


Distribution of Rail Patch Size 
in the South Bay 



■ Historical Patches 
□ Modern Patches 
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Figure 6-42 Distribution of 
distance to nearest patch type 1. 
Historically, 58% of the patches 
were within 50 meters of another 
Type 1 patch. Modern land use 
has altered the landscape by 
increasing the distance between 
patches and fragmenting the 
habitat for wildlife. The total 
number of historical and modern 
Type 1 patches in the South Bay 
is 107 and 124, respectively. 


Distribution of Distance to Nearest Patch Rail 
in the South Bay 


■ Historical Patches 
□ Modern Patches 
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Distribution of Rail Patch Isolation 
in the South Bay 


■ Historical Patches 
□ Modern Patches 
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Figure 6-43 Distributionofpatch 
isolation values for historical 
and existing patch arrays for the 
California clapper rail in South 
Bay. Isolation is calculated as 
the shortest distance between 
neighboring patches divided 
by their combined area. The 
highest values would therefore 
be for small patches that are 
far apart. There are fewer 
patches of rail habitat that are 
minimally isolated (isolation 
index <.00001), and many more 
patches that are more isolated 
(isolation index > .0001). 


70 


Distribution of Rail Patch Shape Complexity 
in the South Bay 


■ Historical Patches 
□ Modern Patches 
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Figure 6-44 Distribution of 
shape complexity values for 
historical and existing patch 
arrays for the California clapper 
rail in South Bay. For any 
give patch, shape complexity 
compares the ratio of patch 
perimeter to patch area to the 
same ratio for a perfect circle 
have the same area as the 
patch. The minimum value is 
therefore 1.0, which would 
indicate that the patch shape is 
a perfect circle. The shapes of 
rail patches have become much 
more complex (see also Figures 
36 and 37). There are much 
fewer round patches (i.e., shapes 
index <1.5). Some very long and 
sinuous patches have formed as 
fringing marshland along tidal 
channels that have narrowed 
due to losses in tidal prism (see 
Figure 37). Such patches may 
be more subject to invasion and 
other disturbances. 
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has increased, and the number of patches larger than 500 
acres has decreased. There are no longer any parches over 
about 1,500 acres. 

• The minimum distance was measure between nearest 
neighbor parches. Historically, about 58% of the parches 
were less than 50 m apart. Modern land use has generally 
increased the distance between patches 

• Patch isolation was assessed as the distance between nearest 
neighbor patches divided by their combined size. Larger 
values mean greater isolation. Rail patches have become 
more isolated. 

• The complexity of patch shape was calculated as the ratio 
between the perimeter length of a patch and its total area. 
Patch shape for rail habitat has increased in complexity 
due to diking and levees. The historically broad expanses of 
contiguous fourth- and fifth-order tidal marsh systems have 
been replaced by sinuous patches that fringe the historical 
sixth-order tidal channels. 

Whether any of the changes in fragmentation metrics for rails 
cross threshold of ecological significance in not known. It is 
expected, however, that the reduction in patch size and shape 
has increased predation pressure, especially since the changes are 
caused by levees that serve as corridors for predators, even if the 
increases in inter-patch distance and isolation are not ecologically 
significant. 

The overall loss of tidal marshland and the straightening of 
shorelines with levees and riprap have reduced the total length 
of the foreshore. Most of the historical foreshore consisted of 
the banks of sinuous tidal marsh channels. For the larger tidal 
marsh systems, the first-order channels comprised almost half 
of the foreshore. Analysis of aerial imaging shows that the 
historical reduction in tidal marsh patch size has caused chronic 
retrogression of first order channels within remnant patches, 
as predicted from the model of tidal marsh dynamics (see 
forthcoming SFEI Report on tidal marsh for SBSP Restoration 
Project). Tidal marsh reclamation and channel retrogression 
together have reduced the total length of the foreshore in South 
Bay by about 80%, from almost 11,000 km to less than 2,000 
km. This represents a major loss in the boundary between tidal 
waters and the vegetated shore. It might be surmised that losing 
80% of the foreshore has greatly reduced the ability of the 
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intertidal zone to provide important services such as sediment 
entrapment, nutrient exchange, and support of edge species of 
wildlife, including the endangered salt marsh harvest mouse and 
California clapper rail (Table 6-7). 

Table 6-7 

Distribution of ecological and geomorphic services along tidal salt marsh channels, showing 
a concentration of services within 10m of the channel banks. 

Based on (1) Goals Project 2000; (2) Visintainer et al. 2003; (3) Thompson and Lowe 2004; (4) USFWS 1 984; (5) 
Schwarzbach 1991; (6) Evens et al. 1 994; (7) Collins and Resh 1 985; (8) Marshall 1 948; (9) Johnson 1 956; (1 0) Balling 
and Resh 1 982; (11) Shellhammer 1 982; (1 2) Foster 1 977; (1 3) Hobson et al. 1 986; (1 4) Zetterquist 1 978; (1 5) Balling 
and Resh. 1983; (16) Collins etal. 1986; (17) Duke 2004; (18) Odum 1980; (19) Childers 1994; (20) Agostal 985; (21) 
Sanderson et al. 2000. 

Distance From Channel Bank 
In - 

Service References Channel l-5m 5-1 Om 10-15m > 15m 

Fisheries Feeding and Breeding_1,2 


Aquatic Macrobenthos Diversity 

3 

Clapper Rail Feeding 

4 

Clapper Rail Breeding 

4, 5, 6 

Song Sparrow Feeding 

7, 8 

Song Sparrow Breeding 

7,8, 9 

Salt Marsh Yellowthroat Feeding 

12, 13 

Macro-invertebrate Diversity 

10 

Salt Marsh Harvest Mouse Breeding 

4, 11 

Salt Marsh Harvest Mouse Feeding 

4, 14 

Total Plant Productivity 

15 

Plant Height and Structural Diversity 

15, 21 

Wildlife Refugia (from high tides) 

17 

Inorganic Sedimentation 

16 


hlutrient and SedimenpExchange 18, 19, 20 
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7.1 Location and Overview 

Alamitos Creek Watershed Management Unit (WMU) consists 
of the subwatershed supplying Almaden Reservoir and Alamitos 
Creek, Calero Reservoir and Calero Creek, and the area 
downstream of the confluence of Alamitos and Calero Creeks 
(also called Alamitos Creek). This WMU is located in the 
southeastern section of the Guadalupe Watershed Management 
Area (WMA). Other creeks in this WMU include: Randol Creek, 
Greystone Creek, Golf Creek, Santa Teresa Creek, McAbee Creek, 
Jacques Gulch, Barrett Canyon, Herbert Creek, and Larrabee 
Creek. Additionally, there is a canal that flows from the Almaden 
Reservoir to the Calero Reservoir (Almaden-Calero Canal). 

The Alamitos Creek WMU has special significance because of the 
mercury issues present. The area north and west of the Almaden 
Reservoir (the New Almaden Mining District) was mined for 
mercury from 1846 to 1975 (Bailey and Everhardt, 1964 and 
Cargill, et ah, 1980). Cinnabar was mined for use as a pigment 
by the local Ohlone peoples and traded throughout the state prior 
to Euro-American contact (Salcedo, 1999). After Spanish settlers 
learned of the resource, the area was mined for mercury, which 
was then used to aid in the mining of gold during the California 
Gold Rush. 

Alamitos Creek WMU falls within the jurisdiction of San Jose, 
New Almaden, and unincorporated parts of Santa Clara County. 
Along with the cities, many parts of the WMU are controlled by 
various parks such as the Almaden Quicksilver County Park, Santa 
Teresa Park, and Sierra Azul Open Space (part of Midpeninsula 
Regional Open Space District [MROSD]) (Figure 7-1). 

The watershed draining to Alamitos Creek begins in the steep, 
high elevation Sierra Azul portion of the Santa Cruz Mountains, 
crosses the lower elevation foothills, and finally reaches the alluvial 
plain. Alamitos Creek joins Guadalupe Creek below Almaden 
Lake to form the Guadalupe River. The Alamitos Creek watershed 
has two regions: 1) the upland region with occasional bedrock 
outcrops, and 2) the alluvial plain. In the lower portion of the 
watershed, Holocene stream channel deposits underlie and border 
the creek up to both Almaden and Calero Reservoirs. Alluvial 
fan, old floodplain, and terrace deposits, as shown in Figure 7- 
2, underlie the lower plain part of the watershed near the creek. 
The alluvial plain overlies a deep structural basin filled with Plio- 
Pleistocene and Quaternary unconsolidated alluvial materials. The 
alluvial deposits consist of well-graded, interbedded fine sands 
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Figure 7-1 Alamitos Creek WMU city boundaries. 
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Figure 7-2 Alamitos Creek WMU geology. 
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and silts with some gravels. The higher elevation land forming the 
Santa Teresa Hills on the northern side of Alamitos Creek prior to 
the confluence with Calero Creek is underlain by sandstone and 
mudstone deposits of Tertiary age. There is a pocket of Cretaceous 
age sandstone from the Great Valley sequence, separated by 
faults from the Tertiary formations of the New Almaden block. 
These formations are distinguished in the recent geologic maps 
of the area (McLaughlin et al, 2001). The Santa Teresa Hills also 
have limited areas with silica carbonate formations, but mining 
operations were limited. 

The upstream portions of the tributaries to Alamitos Creek are 
underlain by the sedimentary rocks of Franciscan Formation 
and, which consists of a melange of sedimentary, metamorphic, 
and volcanic rocks. The upper part of the subwatershed of 
the tributaries to the main Alamitos Creek comprises the Los 
Capitancillos Ridge, which is part of the New Almaden Mining 
District that had mercury-mineralized zones in the silica carbonate 
deposits. There are pockets of basalts of Lower Cretaceous age, 
such as shown near Calero Reservoir in Figure 7-2. The southern 
most part of the watershed crosses the Sierra Azul Fault. The land 
on the southern side of this fault is underlain by formations called 
the Great Valley sequence, consisting of sandstones, shales, and 
conglomerates of Cretaceous age. There are other faults in the 
upper watershed, such as the Berrocal Fault zone, which has a 
series of landslides along both sides of it. The watershed of Calero 
Reservoir is underlain mostly by the Franciscan Formation, chiefly 
the melange and lower Cretaceous volcanic rocks. There are small 
pockets of silica carbonate, serpentized ultramafics, chert, and 
limestone. 

The soils map of the Alamitos Creek watershed shows two general 
soil types, clay loam and loam (Figure 7-3). The clay loam is only 
in the upper portion of the watershed above Almaden Reservoir. 
The alluvial fan and stream channel deposits are sandy with some 
gravel, but have not been differentiated. 

Through the stakeholder process the Alamitos Creek WMU was 
selected for additional data collection and analysis. The results of 
these activities are discussed in section 7.4. 

7.1.1 Photo Transect 

A photographic reconnaissance was conducted by the project team 
to provide a longitudinal overview of stream channel conditions. 
Figure 7-4 provides the locations along the stream channel that 
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Figure 7-3 Alamitos Creek WMU soil types. 
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Figure 7-4 Alamitos Creek WMU locations of photographic reconnaissance. 
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were included in the photographic survey. The survey attempted 
to capture images to represent major segments of stream 
conditions (e.g., gradient, habitat type, channel condition). The 
photographs are presented in Figure 7-5 to Figure 7-17. 



Figure 7-5 View downstream 
from Mazzone Street bridge 
toward Almaden Lake. Abundant 
emergent wetland vegetation. 
Silica carbonate boulders locally 
used to armor north stream 
bank. Gravel bar on south side 
of channels. (Location 1 in Figure 
7-4) 



Figure 7-6 Upper portion 
of north bank undercut for a 
distance of approx. 100 feet. 
South bank undercut up to 3 to 4 
feet high - moderately vegetated, 
for a distance of approx. 60 
feet. Patch of emergent wetland 
vegetation on gravel bar on 
north side of channel. (Location 
2 in Figure 7-4) 
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Figure 7-7 Randol Creek 
downstream of previous picture. 
Dry with grassy channel. One 
bank protected with concrete- 
bag riprap. Other bank grassy 
with local exposed sandy gravel 
and gravelly sand. (Location 3 in 
Figure 7-4) 



Figure 7-8 Photo showing 
patchy in stream emergent 
wetland vegetation upstream 
of Camden Avenue bridge. 
North bank has undercut 2 to 
3 feet high for a distance of 
approximately 200 feet upstream 
of photo location. (Location 4 in 
Figure 7-4) 
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Figure 7-9 View of low flow 
channel downstream of McKean 
Road. Patchy emergent wetland 
vegetation in stream (on gravel 
bars) and along banks. Bedload 
consists of gravel and cobbles 
while the bank material is loose 
gravelly material that is locally 
undercut and lightly vegetated. 
(Location 5 in Figure 7-4) 



Figure 7-10 Alamitos Creek's 
slight sinuosity causes this outside 
bend to erode and a point bar to 
form on the inside. There is well- 
established riparian vegetation, 
but the banks are susceptible 
to erosion. Gravel on the banks 
contains calcines, and cemented 
calcines are locally visible near 
bottom of east bank. (Location 6 
in Figure 7-4) 
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Figure 7-11 View of Alamitos 
Creek showing its moderate 
gradient, slightly sinuous 
channel, and gravel- to cobble- 
size bed material. Arundo donax 
encroaches on the channel, but 
only sparse emergent wetland 
vegetation is present at some 
locations at channel edges. 
Banks are relatively loose and 
susceptible to erosion. (Location 
7 in Figure 7-4) 



Figure 7-12 View of east 
bank of Alamitos Creek from 
Casa Grande property, now a 
museum in New Almaden. Note 
the undercut, eroding bank. 
(Location 8 in Figure 7-4) 
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Figure 7-13 Moderately to well 
vegetated bank with gravel to 
cobble size clasts exposed along 
Alamitos Creek. (Location 9 in 
Figure 7-4) 



Figure 7-14 Steep banks in 
canyon bottom with riparian 
vegetation consisting mainly of 
trees with some brush. Very little 
in-stream vegetation. (Location 
10 in Figure 7-4) 
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Figure 7-15 View of large 
calcine deposits on east bank of 
Alamitos Creek, upstream and 
opposite of Hacienda Furnace 
Yard downstream of landslide 
on Alamitos Road. (Location 10 
in Figure 7-4) 



Figure 7-16 Almaden Dam. 
There are seeps at the base of 
west embankment of Almaden 
Dam, downstream of the outlet. 
There are several small ponds 
with abundant cattails. (Location 
11 in Figure 7-4) 
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7.2 Synthesis 

7.2.1 Relationship to Conceptual Model 

The watershed stewardship program has adopted a conceptual 
model that illustrates the relationship of resource condition 
indicators over time to the restoration decisions that will ensure 
a positive trajectory for ecosystem recovery (Figure 7-18). The 
indicators used in this project were selected because of their 
linkage to interest areas (See Appendix D). The restoration choices 



Figure 7-17 Bypass outlet from 
canal that is located upslope 
to the east. Bedload is gap 
graded and consists of sand and 
subangular gravel and cobbles 
mainly of Franciscan origin. 
(Location 11 in Figure 7-4) 


Figure 7-18 Stewardship 
program conceptual model. 
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include the range of stewardship tools described earlier in Section 
2. It is important to note that the restoration objective is not 
assumed to be pre-settlement conditions. Rather the restoration/ 
stewardship options are evaluated relative to other social, 
economic, and policy factors. The purpose of this section is to 
provide a synthesis summary for Alamitos Creek. 

In addition to the typical change from an agricultural to partly 
suburban community. Alamitos Creek has been strongly affected 
by the historic mercury mining in its watershed. Mine wastes 
are still present in portions of the creek and streambanks, and 
runoff from the former mining area discharges into the upstream 
reservoir and into the creek. The mouth of the creek ends at 
Almaden Lake, formed by expansion of a former gravel quarry. 
Recent changes have removed some barriers to fish passage below 
the reservoirs, but others remain. 

The lower part of Alamitos Creek has an extensive trail system, 
but the middle portion between the confluence with Calero Creek 
and the reservoir is mostly private owned. Thus, access is restricted 
for recreation and for stream maintenance. 


7.2.2 Issues Related to Water Supply 
Operations 


All water supply goals are currently being met in the Alamitos 
Creek WMU. The Almaden and Calero Reservoirs (both built 
in 1935) supply water via the creek system to the downstream 
percolation ponds. Additionally, water can be conveyed by a 
pipeline from Calero Reservoir to regional water treatment 
facilities. Calero Reservoir can also be supplied by imported water 
from the Central Valley Project (CVP). 

7.2.3 Issues Related to Flood Protection 
Operations 

Alamitos Creek flooded in 1955 and 1958, and Calero Creek 
flooded in 1995. Almaden Reservoir spilled in both 1955 and 
1958 with flows near 4,000 and 4,500 cfs, respectively. The 
channel hardening in the Golf, Greystone, and Randol Creeks 
allow for the water to be conveyed quickly from the uplands 
to Alamitos main stem, thus reducing localized flooding in the 
uplands. However, increased impervious coverage associated with 
residential development will cause the hydrology in these areas to 
change and may affect the channels’ future flood-carrying capacity, 
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as well as impact the hydrology at the confluence of the respective 
tributary and Alamitos Creek. 

7.2.4 Issues Related to Ecosystem Health 

Tributaries to Almaden Reservoir include spring-fed creeks, such 
as Herbert Creek, and intermittent creeks such as Jacques Gulch. 
The spring-fed creeks outside the New Almaden Mining District 
have shaded riparian habitat and gravel substrates, thus capable 
of supporting COLD Beneficial Use habitat. The main stem 
Alamitos Creek below Almaden Reservoir has varying habitat 
quality. Limited shading along some reaches contributes to the 
creek’s high temperatures, which reduce the creeks ability to 
support the COLD Beneficial Use. Aquatic habitat of tributaries 
to Alamitos Creek vary from the very poor, highly modified 
streams such as Randol Creek, to the forested riparian, cool water 
streams such as Santa Teresa Creek. Unfortunately, the poor 
habitat condition in the lower extent of the WMU inhibits the 
COLD Beneficial Use designed for the protection of endangered 
salmon and steelhead populations. At its mouth, Alamitos Creek 
flows into Almaden Lake, which may function as a predation and 
temperature fish barrier. This potential fish barrier is examined 
more closely as part of a fine-scale data analysis effort described in 
Section 7.5. 

The largest source of concern to the ecological health of the 
watershed is the presence of mercury in the system (more 
information on mercury is found in section 7.3.6.4). The 
District has acted to safeguard the community by establishing 
fish advisories in the lakes, rivers, and reservoirs, as well as by 
monitoring toxic sediment in the watershed. These measures and 
those similar should continue into the future while a program for 
the creation of a Total Maximum Daily Load (TMDL) is taking 
place. 

7.2.5 Issues Related to Open Space, Trails, 
and Recreation 

Alamitos Creek has more trails than any other WMU, with a 
total of 85 miles of trail. Protected lands dominate the upper 
elevations of the watershed with resources such as the Almaden 
Quicksilver County Park, Santa Teresa County Park, and Calero 
County Park. Within these parks, recreation includes waterskiing 
on Calero Reservoir, historical walks through Almaden Valley’s 
mining history, and catch and release fishing due to the potential 
for elevated mercury levels in fish throughout the watershed. 
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Future creekside trail construction in the watershed will be 
hindered by current creek condition, private land ownership, and 
topography. In the lower watershed the tributaries to Alamitos 
Creek (Randol, Golf, and Greystone Creeks) have been highly 
modified. While aesthetically concrete-type modification does not 
serve a creekside trail well, the possibility for future restoration of 
these concrete lined channels may offer an opportunity for new 
trail development. The middle watershed is primarily privately 
owned, making trail development through this land highly 
unlikely. The upper watershed, especially upstream of Almaden 
Reservoir is extremely steep. The likelihood of a trails system 
along these tributaries, many of which are dry in summer, is poor 
because of access feasibility and private ownership. 

7.3 Status of Individual Indicators 

7.3.1 Historical, Existing and Projected 
Land Use Patterns 

7.3.1.1 Historical Land Use 

Current conditions on Alamitos Creek are the product of previous 
eras and events, with the local, unique effects of the New Almaden 
Mining District. Like other local watersheds, Alamitos Creek has 
a significant agricultural history that has affected water resources, 
particularly through the construction of Almaden Reservoir and 
Almaden Lake for artificial groundwater recharge. In comparison 
to most other Santa Clara Valley watersheds, however, Alamitos 
Creek was affected by an unusually early peak in Euro-American 
land use — 19th-century mercury mining. This history is still 
reflected in the alternative creek name, Almaden Creek (Tibbetts 
and Keiffer, 1921, 1975). While the railroad and most of the 
population associated with the mine were removed during the 
early 20th century, the legacy of mercury contamination continues 
to have significant downstream effects. With no significant 
prior towns, the late 20th century population expansion in the 
watershed was particularly sudden. Suburbanization also took 
place later than in many other watersheds and resulted in a 
doubling of the number of road crossings rather than maintenance 
of the 19th-century bridge pattern. As a result, Alamitos Creek 
has “caught up” in road crossings with Stevens Creek, which 
had twice as many in the 1950s and has been heavily affected by 
1970s-era flood control. 

While Alamitos Creek’s relatively removed geographic position 
has precluded the direct impact of most of the valley’s freeways, 
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Synthesis Condition Category Definitions 


The synthesis rating categories used in this document are unique 
to this project and require some explanation prior to review of the 
synthesis summary tables. The categories need to be calibrated 
against realistic and appropriate goals based on past and present 
conditions and potential future trajectories. Figure 7-18 illustrates 
the concept of restoration as applied by the Watershed Stewardship 
Program. Historical conditions provide a reference point for 
ecosystem function, but historical conditions are not necessarily 
adopted as the restoration goal. Existing factors and uses must be 
considered in developing the range of restoration potential. The 
synthesis rating categories are assigned relative to an understanding 
of the range of restoration potential. 

Optimal: An optimal rating for an indicator is based on complete 
fulfillment of a District interest area objective and excellent condition 
based on historical reference conditions and existing constraints. 

An indicator with an optimal rating has marginal room for 
enhancement from the application of stewardship tools but could 
still receive consideration based on preservation or conservation 
needs. 

Adequate: The adequate rating suggests that an indicator is 
contributing to fulfillment of a significant portion of a District interest 
area objective. However, the indicator has been impacted by factors 
that could be mitigated through improved stewardship practices. 
Indicator enhancements are possible and practical leading to a 
positive trajectory tending towards historical reference conditions. 

Marginal: A marginally rated indicator is contributing to fulfillment 
of some portion of a District interest area objective, but its condition 
has been significantly impacted and existing trends place it at risk of 
failure. Without the application of watershed stewardship resources 
the indicator will likely become impaired. 

Poor: A poor indicator suggests that the District interest area is not 
being fulfilled and that the indicator condition is unsatisfactory and 
requires immediate stewardship attention. Restoring the function 
of the indicator to an acceptable level will require stewardship 
intervention. In some extraordinary cases, impacts can overwhelm 
the indicator and reduce its function to minimal or nonexistent. In 
these cases, recovery of a sustainable condition is doubtful and will 
require a high level of stewardship resources. 

Insufficient data: The project team has insufficient information to 
assign a category or the assigned category must be considered 
highly uncertain. Additional information must be attained before the 
assessment can be completed or confirmed and can be added as a 
second check if significant uncertainties and information gaps are 
associated with recommendation. 
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Table 7-1 

Summary of condition status for Alamitos Creek WMU indicators 


Assessment 







Insufficient 

Categories 

Coarse-scale indicator 

Optimal 

Adequate 

Marginal 

Poor 

data 

Historical, 

Urbanized - extent and pattern 


W 




Existing, and 
Projected Land 

Use Patterns 

Impervious su 

rface- extent and pattern 


W 




Public right of way - access corridors, easements 


W 





Impervious su 

rface - hydrologic regime 


W 




Hydrology and 
Geomorphology 

Channel modification - extent and pattern 






Watershed erosion potential (overland) 






Extent of strea 

m sedimentation 


W 





Stream bank stability - earthen channel 






Water Supply 

Infiltration and recharge potential 

✓ 





Use/availability ratio 



s 




Flood damage property estimates 






Flood Protection 

Extent of channel meeting/exceeding design 
specifications 



s 




Condition relative to impacts from future growth 








Extent of development within 
riparian corridor 



s 





Fish barriers 




V 



Riparian 
and channel 
habitat 

Stream bank stability 


W 





Extent and quality of channel 
modification 


w 





Extent and quality of aquatic 
habitat 



s 



Ecosystem 

Health 


Riparian vegetation 
characteristics 



s 





Extent of invasive species 







Biological 

Cold-water fish assemblages 




V 



Assemblages 

Warm-water fish assemblages 


w 






Macroinvertebrate assemblages 


w 





Surface 

Pollutants of concern 




V 



Water 

Extent of sedimentation 


w 





Quality 

Trash problem areas 


w 




Open Space 
and Trails 

Extent of trails 


✓ 





Extent of open space and parks 






Recreational access 

V 






Table 7-2 

Assessment of Water Resource Interests within Alamitos Creek Watershed Management Unit 


Interest Area 

Optimal 

Adequate 

Marginal 

Poor 

Insufficient 
data to 

assess 

Water Supply 






Flood Protection 


W 




Ecosystem Health 






Open Space and Trails 
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Table 7-3 

Stewardship tool priority rating to preserve, enhance, or restore End's Policy uses 



Recreation 
and Trails 

Water 

Supply 

Flood 

Protection 

Ecosystem 

Health 

Overall 

Watershed Stewardship Proqrams 

1 

1 

1 

2 

1.25 

Stewardship Education 

1 

1 

1 

2 

1.25 

Refined Maintenance Practices 

1 

1 

1 

2 

1.5 

Land Conservation, Open Space, and Aquatic Buffers 

2 

1 

1 

2 

1.5 

Erosion and Sediment Control 

2 

1 

1 

2 

1.5 

Stormwater Treatment Practices 

1 

1 

1 

2 

1.25 

Non-Stormwater Discharge Controls 

1 

1 

2 

1 

1.25 

Stream Restoration (includinq barrier removal) 

3 

1 

1 

3 

2 

Better Site Desiqn (Ordinances) 

2 

1 

1 

2 

1.5 

Land Use Planninq/Zoninq 

2 

1 

1 

2 

1.5 

Monitoring 

1 

1 

1 

2 

1.25 


3 Highest Implementation Priority - Immediate Action 

2 Medium Implementation Priority - Initiate Planning 

1 Low Implementation Priority 

0 Inadequate information 


its connection to Guadalupe River means that there are numerous 
additional engineered crossings between Alamitos Creek and the 
bay. Alamitos Creek has always maintained a direct connection to 
the bay via Guadalupe River (with intervening braided channel 
reaches), but that connection has been modified by Almaden 
Lake, the Alamitos Drop Structure, and other in-stream barriers. 
These structures and barriers affect sedimentation but not 
suspended solids and dissolved compounds. A fish ladder was 
added at the Alamitos Drop Structure in 1999, allowing fish to 
reach upstream creeks. Flows above 57 cfs during flood events 
overtop the Alamitos Drop Structure. Figure 7-19 and 7-20 
graphically represent a number of the important land use activities 
and cultural events that have shaped current conditions in the 
watershed. 

The Alamitos Creek WMU lies in the southeastern portion of the 
Guadalupe Watershed Management Area and drains to south San 
Francisco Bay. Approximately one quarter of the Alamitos Creek 
WMU lies within incorporated San Jose while the remaining 
portions are in unincorporated Santa Clara County. 

7.3.1.2 Existing Land Use 

Table 7-4 provides the number of acres and relative percentages of 
existing land uses in the Alamitos Creek WMU. 

The Alamitos Creek WMU is predominantly non-urbanized with 
open space, parks, rangeland, and forest lands accounting for 82 
percent of the total land area. Seventeen percent of the WMU is 
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Figure 7-19 Alamitos Creek WMU characteristics through time, 1750-2004. 
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Table 7-4 

Alamitos Creek WMU existing land use proportions 


Land Use 

Acres 

Percent* 

Urbanized 



Commercial 

120.3 

0.5% 

Industrial 

17.3 

0.1% 

Public/Institutional 

88.5 

0.4% 

Residential 

3636.3 

15.4% 

Transportation 

27.5 

0.1% 

Non-Urbanized - Undeveloped 

3,889.9 

17% 

Bay/Estuary 

0 

0% 

Freshwater 

424.4 

1.8% 

Open Space/Parks/Rangeland/Forest 

18724.4 

80% 

Wetlands 

5.7 

0.02% 

Vacant 

82.2 

0.3% 

Non-Urbanized - Developed 

19,236.7 

82% 

Agriculture 

412.3 

1.8% 

Golf Course 

0 

0% 

Mines 

5.3 

0.02% 


417.6 

1.8% 

TOTAL 

23,544 

100% 


* percentages are rounded 


urbanized, with residential development accounting for nearly all 
of this. As seen in Figure 7-21, the Alamitos Creek WMU lies in 
the southern edge of Silicon Valleys suburban sprawl. The areas 
within the incorporated areas of the City of San Jose are where the 
majority of urbanized areas are located. 

7.3.1.3 Existing Imperviousness 

Existing imperviousness values (Mattern and Associates and 
William Lettis and Associates, 2003) for different areas in the 
Alamitos Creek WMU are shown in Figure 7-22. Consistent 
with the land uses described above, impervious land cover is 
concentrated in the northwestern portion of the WMU in the 
City of San Jose. The central and southern portions of the WMU 
feature very low imperviousness values with increasing distance 
from San Jose. Accordingly, these are the areas that feature 
rangeland, forest land, and parks as existing land uses. 

Table 7-5 indicates the relative amounts of impervious land cover 
falling in the mapped categories: 

7.3.1.4 Future Changes in Land Use 

As can be seen in Figure 7-23, future intensification of land uses 
in the Alamitos Creek WMU are not anticipated in the majority 
of the WMU. Most of the anticipated changes reflect likely 
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Figure 7-21 Alamitos Creek WMU existing land use. 
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Figure 7-22 Alamitos Creek WMU existing impervious cover. 
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Table 7-5 

Current impervious cover in Alamitos Creek WMU 


Imperviousness 

Acres 

Percent 

0 - 5% 

17,613 

71.8% 

5.1 -20% 

3,521 

14.4% 

20.1 -40% 

981 

4.0% 

40.1 -60% 

2,035 

8.3% 

> 60% 

376 

1.5% 


intensification of existing residential land uses, particularly in 
San Jose’s future growth areas along the Almaden Expressway and 
McKean Road corridors and within existing incorporated San Jose 
where some change to commercial development is anticipated 
in the City’s General Plan, especially near the intersection of 
Almaden Expressway and Camden Avenue. No significant changes 
are expected in the southern two-thirds of the WMU given the 
presence of many permanent open space holdings. 

7.3.1.5 Future Imperviousness 

As shown in Figure 7-24, significant portions of the Alamitos 
Creek WMU are projected to experience increases in 
imperviousness (Mattern and Associates and William Lettis and 
Associates, 2003) with a large percentage of these areas predicted 
to increase between 20 percent and 40 percent. As described 
above, this prediction can be correlated with the residential 
expansion of the City of San Jose, as anticipated in the city’s long- 
range General Plan. Table 7-6 shows the relative amounts of 
increase in imperviousness for the WMU. 

Areas subject to the greatest degree of change in impervious land 
cover correspond to the central third of the WMU, particularly 
the areas south of Almaden Expressway and McKean Road. Areas 
subject to minimal change generally correspond to those that 
are already built out, mainly in the northwestern reaches of the 
WMU. The southern third of the WMU is expected to experience 
moderate increases in imperviousness. 

The pattern of urbanization in the Alamitos Creek WMU 
indicates that negative effects of land use on flooding and 
watershed health are greater in the northern, more urbanized 
portions of the WMU. Jurisdictions can encourage or implement 
tools to minimize the negative impacts of new development on 
Alamitos Creek through a variety of General Plans Policies, zoning 
and other regulations. Since future development will primarily be 
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Figure 7-23 Alamitos Creek WMU future land use changes. 
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Figure 7-24 Alamitos Creek WMU future impervious cover. 
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Table 7-6 

Future impervious coverage in Alamitos Creek WMU 


Future Imperviousness 

Acres 

Percent 

No Change 

18 

0.1% 

.1- 5% Change 

279 

1.1% 

5.1 - 20% Change 

12,968 

52.9% 

20.1 -40% Change 

11,260 

45.9% 

> 40% Change 

0 

0% 


residential, recommended stewardship tools in the Alamitos Creek 
WMU include: 


• More stringent setbacks for new development adjacent to 
creeks 

• Permit requirements that minimize site disturbance during 
construction 

• Permit requirements that minimize impervious surfaces, 
erosion and runoff 

• Green buildings and sustainable site design 

• Reduced parking requirements 

• Spill and hazardous materials controls for industrial and 
commercial development 

• Landscaping guidelines 

• Incentives for maximizing floor-area ratio 

• Incentives that encourage clustered housing 

• Partnerships with major public landowners to protect creek 
habitat, restore creeks or implement other stewardship tools 

7.3.2 Open Space and Trails 

7.3.2.1 Open Space 

The Alamitos Creek WMU contains over 19,000 acres of 
undeveloped, non-urbanized land, accounting for 82 percent of 
the WMU’s total land area (see Table 7-4). As seen in Figure 
7-26, the majority of this open space is located in the central 
and southern thirds of the Alamitos Creek WMU, generally 
corresponding to those areas outside of the City of San Jose. 
Regarding protected open space areas, Calero County Park 
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surrounds Calero Reservoir and features an extensive trail 
network. Almaden Quicksilver Park, Almaden Reservoir, and 
Santa Teresa Park add additional acreage to the WMU’s significant 
open space holdings. The southwestern portion of the WMU 
is dominated by the Sierra Azul Open Space Preserve, which is 
open-access but features few, if any, trails. Some open space along 
the southern boundary of the Alamitos Creek WMU is owned 
by the County of Santa Clara (the Salvatierra Tract). Almaden 
Lake Park, administered by the City of San Jose, is governed by a 
long-range Master Plan that would not be impacted by any long¬ 
term planning efforts undertaken by the District. Nonetheless, 
the District and the city could partner to enhance recreational 
opportunities within this popular park at the intersection of two 
major creeks. More detailed analysis is best saved for the fine-scale 
analysis portion of this project. 

Jurisdictions can implement stewardship tools to protect and 
enhance open space in the Alamitos Creek WMU. These include 
the following: 

• Requirements for open space preservation as part of new 
development 

• Tree preservation ordinances 

• Land conservation incentives to developers or landowners 

• Landscaping guidelines and requirements for protection of 
native vegetation 

• Guidelines for allowable uses in open space 

• Coordination of open space planning with other 
jurisdictions 

• Open space acquisition programs 

7.3.2.2 Trails 

Trail opportunity areas were determined by applying a 200 foot 
buffer to all streams and trails in the WMU and highlighting 
only those areas with no overlap; that is, creeks that have no trail 
within 200 feet. The Alamitos Creek WMU has a total of 85 
miles of existing trails, the most of any WMU. As seen in Figure 
7-25 the majority of these trails lie within Calero County Park, 
Almaden Quicksilver Park, and Santa Teresa Park. The West Valley 
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Figure 7-25 Alamitos Creek WMU trails and protected lands. 
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Figure 7-26 Alamitos Creek WMU trail opportunities. 
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sub-regional trail runs along a significant length of Alamitos Creek 
from the northern extremes of the WMU at Almaden Lake Park 
southeastward towards Santa Teresa Park. The noteworthy San 
Juan Bautista de Anza National Historic Trail also runs through 
the WMU. A partially-completed connector trail links Calero 
County Park and Almaden Quicksilver Park. The portion of Sierra 
Azul Open Space Preserve that lies within the Alamitos Creek 
WMU is almost completely devoid of trails since it lies within 
the Mt. Umunhum Area, some of which is access-restricted due 
to hazardous materials from a former Air Force station and a 
large amount of intervening private property. Other existing trails 
include the West Valley sub-regional trail along Santa Teresa and 
Alamitos Creeks, and the Bay Area Ridge Trail, which runs along 
the extreme southwestern edge of the WMU. 

The Alamitos Creek WMU presents numerous opportunities 
for the creation of creekside trails. For example, trails alongside 
the many tributaries that feed into Almaden Reservoir might be 
possible (Herbert Creek, Larabee Gulch, and Barrett Canyon). 
These same creeks fan into Sierra Azul Open Space Preserve, 
potentially opening up options for future connectivity in this 
region. Potential impediments are the steep terrain, private land 
ownership, and lack of parking. Also, a trail alongside Calero 
Creek would provide a link between the West Valley sub-regional 
trail and Calero Reservoir. Many areas identified in Figure 
7-26 as having the potential for new creekside trails, however, 
run through areas of predominantly private ownership, which 
presumably would complicate land acquisition efforts. These areas 
include the tributaries that feed into Alamitos Creek, including 
McAbee Creek, Golf Creek, Greystone Creek and Randol Creek. 

A potential trail could connect the Guadalupe sub-regional trail at 
the intersection of Alamitos and Guadalupe creeks in the vicinity 
of Almaden Lake Park to the trail along Alamitos Creek. 

The Midpeninsula Regional Open Space District is currently 
undertaking a comprehensive Master Plan study for the Sierra 
Azul Open Space Preserve, which, in part, will identify locations 
for future trails. If these trails are planned in coordination with 
the District, numerous opportunities could lead to an area-wide 
creekside trail network. 

The Guadalupe River Master Plan includes approximately three 
miles of hiking and biking trails along the river. The long-term 
vision is to link with the Los Gatos Creek Trail and other trails 
north to Alviso and south to the Almaden Valley. 
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The District and other jurisdictions, such as the Midpeninsula 
Regional Open Space District, can make use of several stewardship 
tools for promoting trail development, such as: 

• Development of alternative transportation plans 

• Development of comprehensive trail networks through 
master plans 

• Acquisition of private lands adjacent to creeks 

• Increase of access to public lands adjacent to creeks 

7.3.3 Hydrology and Geomorphology 

7.3.3.1 Historical Channel Form 

Prior to Euro-American modifications, Alamitos Creek and its 
tributaries exhibited a variety of channel forms, within a relatively 
small area. Braided, multiple channel segments as much as 1000 
meters wide characterized several reaches of Alamitos and Calero 
Creeks, with intervening narrow, single thread channel reaches 
(Figure 7-27). Braided reaches were found at the confluence 
of Alamitos Creek with both Calero Creek (Figure 7-28) and 
Greystone Creek. 

Although evidence for these features comes largely from 20th- 
century sources and could potentially reflect impacts of excessive 
sediment supply following mining activity, the presence of similar 
channel form on Calero Creek, Guadalupe Creek, and Los Gatos 
Creek suggests these braided reaches are not the result of 19th- 
century mining. 

In addition, a number of smaller tributaries, such as those entering 
Almaden Valley from the east side that currently join Calero 
Creek were likely discontinuous prior to modification. Early aerial 
photography shows relatively straight channel segments in the 
upper Almaden Valley that were probably constructed by farmers 
in the late 19th or early 20th-century to improve drainage for 
agriculture (Figure 7-27). 

7.3.3.2 Historical Channel Modifications 

Prior to 1840s Native Californians mined cinnabar in the 
watershed using a 100-foot-long tunnel. Cinnabar was traded 
throughout the state for use as a pigment. The mine was 
controlled by the Quiroste triblet but used by other tribes with 
permission. (Salcedo, 1999). 
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Figure 1 -'ll Multiple channel (red arrows) and single thread channel 
(blue arrows) reaches in the Alamitos Creek Watershed as shown by 
1939 aerial photography. The confluence of Alamitos and Calero 
Creeks can be seen in the bottom third of the image. (Agricultural 
Adjustment Administration, 1939) 



Figure 7-28 Braided channel 
pattern that characterized 
Alamitos Creek at the confluence 
with Calero Creek (United States 
Army Map Service (AMS), 1947) 
courtesy UC Berkeley Earth 
Sciences and Map Library. 
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Late 1840s New Almaden Mining District development was 
initiated (Figure 7-29). Most of the ore was removed by 1905, 
but activity continued until 1975. (Bailey and Everhardt, 1964, 
Cargill, et al., 1980). See Figure 7-19. 

1876-1948 A number of rock quarries operated for a long period 
of time in the Santa Teresa Hills immediately adjacent to the 
creek (United States Geological Survey (USGS), 1980). Two 
“stone quarries” are shown by (Thompson and West, 1973), in 
the same locations as the Sunset and Greystone Quarries (United 
States Geological Survey (USGS), 1980), within several hundred 
to 2,000 feet of the creek. Sandstone from the Greystone Quarry 
helped build the Stanford University campus in Palo Alto during 
the 1890s. ((MacGregor, 1968, McLaughlin, et al., 2001). 

Circa 1880 “Los Alamitos Creek” was diverted to form a “large 
private lake” at the Casa Grande grounds at New Almaden 
(Butler, 1975). 

1886 The South Pacific Coast and Southern Pacific Railroads 
built competing spurs to New Almaden, with the Southern 
Pacific branch crossing Alamitos Creek just below its confluence 
with Calero Creek. The temporary presence of the railroad 
presumably helped create the ownership pattern that allowed the 
establishment of the bike trail several decades after the line was 
abandoned in 1934 (MacGregor, 1968) (Figure 7-30). 



Figure 7-29 Exterior mining 
infrastructure at New Almaden 
in 1877 (Watkins 1877). This 
view shows furnaces at Hacienda 
Furnace Yard above the town of 
New Almaden. 
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Figure 7-30 The short-lived 
railroad spur along Alamitos 
Creek (United States Geological 
Survey (USGS), 1919). 

1880s Roasted ores were stored in the valley along Hacienda 
Yard during an extended drought period and reportedly washed 
downstream in 1886 floods. (Cox, 2003) 

1893 Pioneer Ditch System was established as a substantial water 
diversion from Alamitos Creek (In the vicinity of Almaden Lake 
Park). A cooperative company of farmers owned and managed 
the ditches, irrigating an area of about 200-900 acres, until it was 
discontinued in 1909. (Tibbetts and Keiffer, 1921) 

1890s-1910, 1925-1945 While mining productivity declined, 
exploitation of dumps and surface cuts had the potential to 
generate substantial quantities of contaminated sediment. 
Potentially quite productive of contaminated sediment. (Bailey 
and Everhardt, 1964) 

1932 The original Alamitos percolation pond was constructed at 
Almaden/Coleman Road, reconstructed in 1963, a second pond 
was added in 1976, and Almaden Lake Park opened for public use 
in 1982. (McArthur, 1981, City of San Jose Parks Recreation and 
Neighborhood Services, 2004) 

1935 Almaden Reservoir (1,780 acre feet storage capacity) and 
Calero Reservoir were constructed (10,160 acre feet) (McArthur, 
1981). Reservoir details are presented in section 7.3.4.1. 

Circa 1935 Almaden-Calero Canal was constructed to transfer 
water from Alamitos to Calero watersheds. 
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Post-1955 Levees were constructed on Calero Creek upstream of 
McKean Road because of the 1955 flooding 

1948-1978 Almost the entire alluvial portion of the 
watershed was suburbanized, mostly between I960 and 1978. 
Correspondingly, during the mid-and late 1970s flood control 
projects widened Alamitos Creek, also modifying the lower 
reaches of the associated tributaries Randol Creek, Greystone 
Creek, and Golf Creek. (United States Geological Survey (USGS), 
1980) 

7.3.3.3 Percent of Channel Bed Modification 

Alamitos Creek has one of the least hardened channels in the 
Guadalupe WMA, with only very short reaches of concrete 
sections at certain road junctions (Figure 7-31). The total length 
of channel that is classified as “hard bottom” is only approximately 
200 feet of the total length of creek (less than 0.5 percent). 

According to the District’s CIS information, Alamitos Creek has 
earthen levees along the reach between Camden Avenue and its 
confluence with Guadalupe Creek (a distance of approximately 
20,000 feet). However, the (SCBWMI, 2003c) report indicates 
that Alamitos Creek was widened and levied from Bertram Road 
Bridge downstream to its confluence with Guadalupe Creek in the 
late 1970s (a distance of approximately 33,000 feet). Field survey 
confirms that there are no levees upstream of Harry Road (also 
known as McKean Road). 

7.3.3.4 Longitudinal Profile/Montgomery-Buffington 
Classification 

Along Alamitos Creek, information on channel conditions is 
available only for the reach between the Almaden Reservoir 
and the confluence with the Guadalupe River. Therefore, 
Montgomery-Bufhngton analysis was carried out only along this 
reach (Figure 7-32). 

From its confluence with Guadalupe River upstream to the 
northern end of Bertram Road, Alamitos Creek channel is 
almost exclusively characterized with slopes of 0.1 to 2 percent. 
This is classified as “pool-riffle” according to the Montgomery- 
Bufhngton scheme. The Montgomery-Bufhngton analysis 
indicates “potential” characteristic of the analyzed reaches and 
is purely based on channel slope estimates. However, the actual 
conditions along the creeks may be different than those predicted 
here. Especially in urban areas, inferring channel type from 
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Figure 7-31 Alamitos Creek WMU engineered reaches. 
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Figure 7-32 Alamitos Creek WMU Montgomery-Buffington channel gradient. 
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gradient requires a lot of caution, as riffle-pool habitat may have 
been lost due to channel modifications. Where it does exist, riffle- 
pool channel form is valuable spawning and rearing habitat and 
indicates a balance between sediment inputs and outputs. 

From Bertram Road upstream to Almaden Reservoir, Alamitos 
Creek is mostly composed of reaches with slopes of 2 to 4 percent 
(plane-bed). Plane-bed channel form is a transitional condition 
between riffle-pool and step-pool and provides excellent fish 
rearing and spawning habitat in its natural state. Geomorphically 
plane bed channels are associated with sediment transport (rather 
than erosion or deposition). 

7.3.3.5 Erosion Potential 

Alamitos Creek watershed is one of the steepest watersheds in 
the Guadalupe Watershed Management Area. Seventy-seven 
percent of the watershed is characterized by “medium” slopes 
with gradients between 3 and 30 percent (Figure 7-33). The 
remaining watershed area consists of the gently sloped valley floor 
in the northern end of the watershed and is orientated along a 
northwest-southeast axis. 

The sediment contributed by “medium” and “high” erosion 
potential regions upstream of Almaden and Calero Reservoirs will 
be trapped in the reservoirs and will not contribute any significant 
amounts of sediment to the downstream channels. Downstream 
of the reservoirs, the hills west of the mainstem Alamitos Creek 
(before it reaches the valley floor and turns northwest) and east 
of Santa Teresa Creek are flanked by erodible slopes, where there 
is a considerable extent of “high” erosion risk areas. In addition, 
the headwaters of the tributaries to Alamitos Creek (including the 
most upstream end of McAbee, Greystone, and Randol Creeks 
along the watershed divide) contain slopes that are characterized 
as “high” erosion risk. These areas are relatively removed from 
the main channels. However, since the hillslopes are steep in 
this region, sediment contribution is expected to be important. 
However, the tributaries draining the eastern hills have drop 
structures to retain sediment. Overall, 10 percent of the watershed 
is “medium” erosion potential and 4 percent of the watershed is 
“high” erosion potential. These classifications were generated by 
analyzing four different input values: land use, slope, geology, and 
soil-type erodibility. The erosion potential analysis refers to surface 
erosion and does not include the risk of erosion from the channel 
bed and banks, nor does it include erosion from potential mass 
wasting processes such as debris flows, landslides etc. 
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However, as shown in Figure 7-34, you can see that much of the 
upland WMU above the reservoirs is forested. This vegetative 
community helps to stabilize the land against erosion. So while 
it might be expected, due to the previous analysis, that surface 
erosion would be a major contributor to sediment in the channel, 
it is actually very unlikely. Instead, we see mostly large gravel and 
cobble substrate, which leads to the conclusion that any erosion is 
caused by bank erodibility and mass wasting. 

7.3.3.6 Background Information on Sediment in 
Channel 

Sediment removal maps (Figure 7-35) have been included in the 
watershed stewardship plans for several reasons. They provide 
an important first line of evidence to the overall natural and 
managed sediment regime for the streams. They can be used as 


Figure 7-34 Alamitos Creek 
substrate and riparian coverage. 
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Figure 7-35 Alamitos Creek WMU recent sediment removal operations. 
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an indicator for in-channel instabilities and stream bank failures 
that may contribute to excessive sediment deposits. They can also 
be an indication of sediment erosion from the watershed. Finally, 
sediment removal operations are critical to the maintenance of the 
flood protection and water supply objectives of the District. 

Maps do not provide information related to the magnitude or 
severity of sediment deposition at the removal locations. Rather, 
the maps provide information related to the locations of District 
operations and the potential locations of sediment sources for use 
in restoration projects elsewhere. 

7.3.3.7 Landslide Locations and Susceptibility 

The US Geological Survey mapped the distribution of landslides 
evident in the landscape in the Santa Clara County (Wentworth, 
et ah, 1997, McLaughlin, et ah, 2001). The map of historic 
and recent landslides is instrumental in predicting the future 
movements of such mass wasting events since future landslides are 
most likely to occur within the delineated parts of the landscape 
where these landslides have previously occurred (Figure 7-36). 
Landslides, as defined in this study, include slumps, translational 
slides, and earth flows. The summary below indicates the 
distribution of those areas within the Alamitos Creek watershed 
that were categorized as “mostly landslides.” 

In Alamitos Creek WMU there have been numerous landslides, 
typically upland of the reservoirs (McLaughlin, et ah, 2001). 

Of particular interest is a recent slide downstream of Almaden 
Reservoir. This slide has severely compromised Almaden Road by 
washing away the downstream footing. In addition to the concern 
for the transportation corridor is the concern for future erosion to 
introduce additional mine wastes from sites upstream of Hacienda 
Furnace Yard to the creek bed. 

Alamitos Creek watershed has a moderate susceptibility to 
landslides and earth flows: the total areas that are characterized as 
“mostly landslide” constitute approximately 10 percent of the total 
watershed area. Sediment contributed by mass wasting events in 
the upper watershed (upstream of the reservoirs) will be trapped 
in the reservoirs. Upstream of the reservoirs, the largest areas that 
are characterized as “mostly landslide” are located along Barrett 
Canyon, Herbert Creek, and Arroyo Calero Creek upstream of 
Calero Reservoir. 

Immediately downstream of Almaden Reservoir, there is a large 
area on the hills east of Alamitos Creek that is characterized as 
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Figure 7-36 Alamitos Creek WMU landslide susceptibility. 


Santa Clara Valley Water District 


March 2006 


7-45 
























Alamitos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


“mostly landslide”. In addition to this large area with a high 
susceptibility to landslides, there are smaller locations that are 
characterized as “mostly landslide” on the hills adjacent to the 
eastern and western watershed divide. The largest landslide-prone 
area along Alamitos Creek is located adjacent to the channel 
where hillslope-channel connectivity is high. Therefore, this area 
is expected to contribute significant amounts of sediment directly 
to the channel. The smaller areas susceptible to landslides are 
located further up in the headwater region. However, since they 
are located on the steep hills in the headwater region (which 
is relatively short in distance) where there are steep tributary 
drainages, they are expected to contribute sediment to the 
channels. Overall, sediment contributions from landslides are 
expected to be considerable in the Alamitos Creek watershed. 
However, the tributaries draining the northern part of the uplands 
(now Almaden Quicksilver County Park) have been modified and 
include sediment trapping structures. 

7.3.4 Water Supply 

The purpose of this section is to describe the water supply system 
in the Alamitos Creek Watershed. This includes surface water 
(e.g., reservoirs and creeks) and groundwater as well as physical 
characteristics like infiltration and recharge potential, water supply 
infrastructure, the use/availability ratio (UAR), and informational 
sources like sanitary surveys, and Drinking Water Source 
Assessment and Protection Reports. These are described in greater 
detail in the following sections. 

The District completed the construction of Almaden and Calero 
Dams by 1935. The primary purpose of these dams was to 
impound winter runoff for recharge into percolation facilities 
during the summer (Judd and Whitman, 2001). 

7.3.4.1 Surface Water 

Reservoirs 

The Alamitos Creek Watershed contains Almaden Lake and 
Almaden and Calero Reservoirs. Almaden Lake is operated by 
the City of San Jose and is located upstream of the confluence 
of Alamitos Creek and Guadalupe Creek. Almaden and Calero 
Reservoirs are operated by the District (Figure 7-37). Each of 
these reservoirs is discussed below. 

Almaden Lake Almaden Lake is located on Alamitos Creek in 
San Jose immediately upstream of where Alamitos Creek joins 
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Figure 7-37 Alamitos Creek WMU stream flow and groundwater subbasins. 
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Guadalupe Creek. The lake occupies an old gravel quarry and 
forms the centerpiece to Almaden Lake Park, which is operated 
by the City of San Jose. The 65-acre site at Almaden Expressway 
and Coleman Road was once a privately owned rock quarry. 

The lake itself is approximately 6 acres and 50 feet deep and was 
progressively formed as a result of the quarry operation, which 
began in the late 1940’s (Ichthy.com, 2004). Excavation for the 
quarry started at the center of Los Alamitos Creek and moved 
outward, transforming what was once a meadow where dairy 


cows grazed into a lake ( 

http://www. ci. sj .ca.us/council/dist 10/ 

Times%20Articles/apr03.htm 

)• 


Almaden Reservoir The Water District operates this reservoir 
for water conservation purposes; however, there may be some 
incidental flood control benefits (SCVWD, 1995). Almaden 
Reservoir is located on Alamitos Road south of the City of 
San Jose in west central Santa Clara County. The reservoir was 
completed in 1935 and has an average surface area of 59 acres and 
a capacity of 1,586 acre-feet. The reservoir extends roughly west- 
to-east in Almaden Canyon at the foot of the east-facing slopes 
of Sierra Azul (SCVWD, 1995). The Almaden Reservoir collects 
runoff from the surrounding watershed that includes Herbert and 
Barrett Creeks, which flow into the southwest end of the reservoir 
near the small community ofTwin Creeks. Barrett Canyon Creek 
and Herbert Creek flow all year, while Jacques Gulch Creek flows 
part of the year and Larrabee Gulch Creek contributes only during 
high peak flows and then drops off quickly (Iwamura, 1995). 

The reservoir releases water into Alamitos Creek for groundwater 
recharge. During the rainy season, storms or long wet periods 
often produce more runoff than the reservoir can contain and 
the excess is directed to Calero Reservoir via the Almaden-Calero 
Canal. 

Almaden Reservoir is supplied by a 12-square-mile drainage 
basin and contained by a rolled earth-fill type dam, with a side 
channel style spillway that has a design capacity of 7,000 cfs and 
an elevation of approximately 607 feet (Table 7-7) (SCVWD, 
2004a). 

Calero Reservoir Calero Reservoir is located in the central area 
of southern Santa Clara County just south of the Santa Teresa 
Hills section of San Jose and east of the community of New 
Almaden and Almaden Reservoir (Figure 7-1). Calero Reservoir 
was completed in 1935 and has a surface area of 347 acres and a 
capacity of 10,050 acre-feet (Table 7-8). 
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Table 7-7 

Almaden Reservoir and Dam specifications 


Drainage Area (square miles above dam) 

12 

Year Constructed 

1935 

Reservoir Capacity (acre-feet) 

1,553 

Reservoir Surface Area When Full (acres) 

59 

Reservoir Length (miles) 

1.1 

Dam Type 

Rolled Earth Fill 

Dam Crest Elevation (feet) 

617 

Dam Height (crest above streambed - feet) 

108 

Reservoir Minimum Pool Elevation (feet) 

572 

Reservoir Minimum Pool Storage [per 
Resolution 605] (acre-feet) 

Intake Structure Sill Elevation (feet) 

400 

534.85 

Outlet Structure Elevation (feet) 

500 

Dam Crest Length (feet) 

460 

Capacity of Outlet (cfs) 

Combined 246, Main 192 

Spillway Type 

Side Channel 

Spillway Capacity Design (cfs) 

7,000 

Spillway Crest Elevation (feet) 

606.9 

Freeboard (feet) 

8.1 


From: (SCVWD, 2004a) 


Table 7-8 

Calero Reservoir and Dam specifications 


Drainage Area (square miles above dam) 

6.9 

Year Constructed 

1935 

Reservoir Capacity (acre-feet) 

10,050 

Reservoir Surface Area When Full (acres) 

347 

Reservoir Length (miles) 

2.2 

Dam Type 

Rolled Earth Fill 

Dam Crest Elevation (feet) 

490 

Dam Height (crest above streambed - feet) 

98 

Reservoir Minimum Pool Elevation (feet) 

435.84 

Reservoir Minimum Pool Storage [per 
Resolution 605] (acre-feet) 

1,000 

Intake Structure Sill Elevation (feet) 

393.7 

Outlet Structure Elevation (feet) 

389.5 

Dam Crest Length (feet) 

840 

Capacity of Outlet (cfs) 

185 

Spillway Type 

Chute 

Spillway Capacity Design (cfs) 

5,260 

Spillway Crest Elevation (feet) 

483.5 

Freeboard (feet) 

6.5 


From: (SCVWD, 2004a) 


Calero Reservoir Dam impounds Calero Creek on the west end, 
flooding a section of the broad Calero Creek Valley of the eastern 
foothills of the Santa Cruz Mountains. A smaller saddle dam was 
constructed along McKean Road north of the main dam. The 
U-shaped Calero Reservoir is approximately 5.5 miles long and 2 
miles wide at the western end, its widest point. Calero Reservoir 
collects runoff from a 7 square mile drainage area and, because it 
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has a storage capacity five times greater than Almaden Reservoir, 
surplus water from Almaden Reservoir is transferred to the 
reservoir via the Almaden-Calero Canal (SCBWMI, 2003c). 

Inflows into Calero Reservoir include Arroyo Calero, Cherry 
Creek, and Pine Tree Canyon, which flow most of the year at low 
volume. Cow Creek also contributes water to the reservoir part of 
the year (Iwamura, 1995). 

The primary purpose for Calero Reservoir is controlled release of 
surface runoff for downstream groundwater recharge. Recharge 
waters are released either directly to Calero Creek or to the 
Almaden Valley Pipeline that delivers raw water to the Vasona 
Pumping Station, approximately one mile north of Vasona 
Reservoir. 

Reservoir water represents a mix of indigenous waters from within 
the watershed, waters diverted from the reservoir from Almaden 
Reservoir via the Almaden-Calero Canal, and, at times, imported 
water from the San Luis Reservoir via the San Felipe Project 


(SCBWMI, 2003c). 


Because of the many uses of the reservoir, a system of rules was 
created to balance the competition for the resource. The rules are 
based on fish stream flow needs, flood water storage needs, water 
temperature needs, and minimum depth throughout the stream 
system. (FAHCE, 2003) 

The rules are enacted by the following District reservoir 
management practices. If Almaden Reservoir is storing between 
500 to 1,500 acre-feet from November through May, then the 
release rate is 14 cfs. However, if the reservoir storage is above 
1,100 to 1,500 acre-feet from February to May, the release rate is 
increased to 50 cfs for pulse flows. In this instance, 50 cfs must 
be released in two 5-day time lapses to avoid impacts on the 
downstream fisheries. Almaden Reservoir also has the option of 
releasing water into the Almaden-Calero Canal, which will be 
done if the storage (in acre feet) reaches above a delineated level 
based on time of year. (FAHCE, 2003) 

Calero Reservoir release rates range from 1 to 10 cfs depending 
on the water in the reservoir. If storage amounts reach 9,000 to 
1,000 acre-feet from February to May, then 50 cfs will be released. 
This will continue until two 5-day time periods of this flow rate 
are completed to reduce impact on downstream fish communities. 
Coldwater flow in the summer is not necessary on Calero Creek 
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so summer releases are determined at a value consistent with 
emergency pool storage. (FAHCE, 2003) 

Creeks 

Alamitos Creek now begins below Almaden Reservoir. 
Downstream of Almaden Reservoir the creek winds through 
the community of New Almaden and the southwestern portion 
of Almaden Valley. Downstream of Harry Road the creek is 
contained between setback levees. These levees parallel the creek to 
Almaden Lake (City of San Jose Community Park). Immediately 
downstream of Almaden Lake the creek joins Guadalupe Creek 
to form the Guadalupe River. Alamitos Creek is approximately 
8.5 miles in length, with Greystone Creek, Randol Creek, Calero 
Creek, Jacques Gulch Creek, Barrett Canyon Creek, and Herbert 
Creek being its primary tributaries (SCVWD, 2004a)). 

Beneficial Uses 

Groundwater recharge is just one of several beneficial uses of 
surface waters in the Alamitos Creek Watershed. The Regional 
Water Quality Control Board, Region 2 (RWQCB-2) has 
established others that are dependent upon adequate water supply. 
These include groundwater recharge, municipal and domestic 
water supply, wildlife habitat, warm and cold freshwater habitat, 
fish spawning, and contact and non-contact water recreation 
(RWQCB, 1995). 

While water supply has an obvious effect on such beneficial uses as 
groundwater recharge and municipal and domestic water supply, 
the connection for the remainder is not readily obvious and is 
explained below. 

Wildlife Habitat Wildlife habitat requires an adequate supply of 
fresh water to sustain a healthy riparian zone. Healthy riparian 
zones act as buffers between terrestrial pollutants and the creek. 
They also provide necessary habitat and food sources for avian 
and mammalian life. Lack of adequate water supply will cause the 
riparian zone to become susceptible to disease and subsequent 
reduction, which can put the health of the creek and native 
wildlife into peril. 

Warm and Cold Water Habitat Fish, amphibians, and 
invertebrates require adequate supplies of water in order to thrive. 
Lack of adequate water supply can cause water temperatures to 
become elevated during the dry season, dissolved oxygen levels to 
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become depressed, and pollutants to increase. The result could be 
severe fish kills and impairment of the beneficial use. 

Fish Spawning Fish will not spawn unless certain conditions 
are met. These include minimum water flows, specific water 
temperatures, and dissolved oxygen levels - all of which are 
controlled by adequate water supply. 

Contact Recreation This beneficial use includes swimming and 
wading. 

Non-Contact Recreation This beneficial use includes fishing, 
hiking, picnicking, boating and aesthetic enjoyment of a 
waterbody. All of which are severely affected by reduced or 
inadequate water supplies. 

Recreational Activities 

Almaden Lake Recreational activities at Almaden Lake include 
boating, fishing, swimming, picnicking, bicycling, and hiking. 

Almaden Reservoir Recreational activities around the reservoir 
include fishing, picnicking, hiking, equestrian, and nature trails. 
Fishing is one of the most popular recreational activities around 
the reservoir and signs stating “CATCFI AND RELEASE... 
PLEASE DON’T EAT THE FISH” were posted by Park and the 
District after the Department of Health found that fish in the 
reservoir were unsafe to eat because of elevated mercury levels in 
their tissues. Swimming and wading are prohibited (SCVWD, 
2004a). 

Calero Reservoir Recreational activities around the reservoir 
are power and non-power boating, sailing, water skiing, and jet 
skiing, fishing, picnicking, horse rental/stables, visiting historic 
sites, and equestrian and hiking trails. The reservoir park is open 
year-round from 8 a.m. until Vi hour after sunset. Signs stating 
“CATCH AND RELEASE.. .PLEASE DON’T EAT THE FISH” 
were posted by Park and the District after the Department of 
Health found that fish in the reservoir were unsafe to eat because 
of elevated mercury levels in their tissues. Swimming and wading 
are prohibited (SCVWD, 2004a). 

Alamitos Creek Numerous trails are located within the Alamitos 
Creek Watershed and creek corridor. 

High Risk Activities Potential contaminant sources to the 
Alamitos Creek Watershed include nutrient and pathogen loading 
from residential septic tank discharges and sewer lines. Other 
potential nutrient and sediment sources in the watershed include 
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recreation, livestock and grazing, agriculture, and contaminants 
from historic mining activities in the New Almaden Mining 
District (Iwamura, 1999, SCBWMI, 2003c). 

7.3.4.2 Groundwater Basins 

The groundwater system in the County performs multiple 
functions: treatment, transmission, and storage. Water enters the 
groundwater subbasins through recharge areas generally located at 
or near the subbasin’s perimeter and is transmitted into the deeper 
confined aquifer of the central part of the valley. In the process, 
the water is filtered and becomes suitable for drinking. Eventually 
the groundwater reaches pumping zones, where it is extracted 
for municipal, industrial, and agricultural uses. The groundwater 
basin has vast storage capacity, enabling supplies to be carried over 
from wet years to dry years (Judd and Whitman, 2001). 

The Santa Clara Valley Groundwater Basin provides about half 
of the county’s water supply for potable use and is divided into 
three interconnected subbasins: the Santa Clara Valley Subbasin 
in North County and the Coyote and Llagas Subbasins in South 
County (Judd and Whitman, 2001). Stevens Creek provides 
source water for the Santa Clara Valley Subbasin. 

The Santa Clara Valley Subbasin extends from Coyote Narrows at 
Metcalf Road to the county’s northern boundary and is bounded 
on the west by the Santa Cruz Mountains and on the east by the 
Diablo Range; these two ranges converge at the Coyote Narrows 
to form the southern limit of the subbasin. The subbasin is 22 
miles long and 15 miles wide, with a surface area of 225 square 
miles. A confined zone within the northern areas of the subbasin 
is overlaid with a thick clay layer. The southern area is the 
unconfined zone, or forebay, where the clay layer does not extend 
(Figure 7-37). District staff estimate the operational storage 
capacity of the subbasin to be 350,000 acre-feet. Like the other 
groundwater subbasins, the Santa Clara subbasin is composed of 
silt, sand, clay, and gravels that have been washed down from the 
Diablo Range and Santa Cruz Mountains and deposited by rivers 
and streams in the low foothills and in the valley between the two 
mountain ranges (Iwamura, 1995, Judd and Whitman, 2001). 

Outside of the recharge areas, the Santa Clara subbasin becomes 
divided vertically into two major water-bearing zones. These two 
zones are located above and below a very thick layer of clay, or 
aquiclude, which prevents groundwater movement and exchange 
between the two zones. Throughout most of the subbasin, the 
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clay layer is encountered at a depth of approximately 150 feet 
(Iwamura, 1995). 

7.3.4.3 Infiltration / Recharge Potential 

The District operates and maintains 18 major recharge ponds, 
with a combined surface area of more than 320 acres, and over 
30 local creeks, including Alamitos Creek. Runoff is captured 
in Alamitos Creek and its tributaries, Almaden Lake, Almaden 
Reservoir, and Calero Reservoir and released into both in- 
stream and off-stream recharge ponds for percolation into the 
groundwater basin. 

Throughout the District, percolation ponds are maintained to 
facilitate groundwater recharge rates and reduce water losses 
to other factors. In general, vegetation at the ponds is kept to 
minimal levels to reduce water loss to transpiration. During 
the summer months, algae is controlled with the application of 
algicides (SCVWD, 2004a). 

The percolation ponds are cleaned on a regular basis, which 
involves drying the ponds and then removing the accumulated 
fine materials from the sides and bottom of the ponds. Pond 
cleaning usually takes place in late spring or early summer when 
groundwater levels are at their highest and percolation rates 
are at their lowest. Public use of groundwater recharge facilities 
is limited and allowed at only one of the percolation ponds 
(Alamitos Percolation Ponds) located in the Alamitos/Guadalupe 
Creek Watersheds (SCVWD, 2004a). 

There are two recharge ponds located within the Alamitos Creek 
Watershed (Figure 7-37): 

• Alamitos Percolation Ponds 

• Guadalupe Percolation Ponds. 

Each of these is discussed below. 

Alamitos Percolation Ponds The Alamitos Percolation Pond 
system is located immediately adjacent to the District’s main 
headquarters in the southern part of San Jose and immediately 
adjacent to the Guadalupe River. The two ponds are from 5 to 
19 feet in depth and have a surface area of 11 acres. The larger 
southern pond was originally constructed on an old gravel mining 
operation and put into operation in 1932 and reconstructed in 
1963. The northern pond was constructed in 1976 to compensate 
for modification of the southern pond and for modifications to 
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the Guadalupe River upstream of Blossom Hill Road. Water for 
the ponds is diverted from Alamitos and Guadalupe Creeks as well 
as from the Almaden Valley Pipeline (SCVWD, 2004a). 

Guadalupe Percolation Ponds The Guadalupe Percolation Pond 
system is located north of Blossom Hill Road and extends on 
either side of the Guadalupe River under Highway 85. Three 
of the four ponds are located on the west side of the Guadalupe 
River and one pond is located east of the river. The surface area of 
the ponds is approximately 31 acres and the ponds average about 
14 feet in depth. The ponds were originally created in 1967. Water 
for the ponds comes from the Guadalupe River, Alamitos Creek, 
and the Almaden Valley Pipeline (SCVWD, 2004a). 

7.3.4.4 Raw Water Conveyance System 

The District operates several local pipelines and ditches to 
transport imported raw water and locally conserved water 
to various locations for treatment and distribution or for 
groundwater recharge. The Alamitos Creek Watershed contains 
two pipelines (Almaden Valley and Calero Pipelines) and one 
canal (Almaden-Calero Canal) as part of this conveyance system. 
These are discussed below. 

Almaden Valley Pipeline The Almaden Valley Pipeline carries 
raw water from the Calero Pipeline or Calero Reservoir to the 
Santa Teresa Main or Vasona Pump Station. The 12.3 mile long, 

72 to 78 inch diameter welded steel and pre-stressed concrete 
pipeline crosses several creeks and may be used to supply water 
to those creeks as well as to several groundwater recharge ponds. 
Originating at the west end of Calero Reservoir, the pipeline 
follows the alignment of McKean Road North to Harry Road 
and Camden Avenue. The pipeline then crosses Alamitos Creek 
and parallels the creek on the west side. The only creek crossing 
in this section is Randol Creek. Downstream of Graystone Lane, 
the pipeline crosses Alamitos Creek to the east side and parallels 
the creek to the utility corridor upstream of Mazzone Drive. The 
pipeline recrosses Alamitos Creek and follows the utility corridor 
crossing Golf Creek along the way. At Masson Dam, the pipeline 
crosses Guadalupe Creek and heads northwest through residential 
neighborhoods. The Almaden Valley Pipeline crosses Lone Hill 
Creek north of Blossom Hill Road and Ross Creek upstream of 
Los Gatos-Almaden Road. The Almaden Valley Pipeline terminus 
is the Vasona Pump Station in Los Gatos (SCVWD, 2004a). 

Water transported through the Almaden Valley Pipeline may be 
from local or imported sources. 
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Calero Pipeline The Calero Pipeline provides a link between the 
Cross Valley Pipeline east of Calero Reservoir and the Almaden 
Valley Pipeline west of Calero reservoir. The 13,700 foot long 
pipeline carries raw water and parallels McKean Road along the 
eastern and northern end of Calero Reservoir (SCVWD, 2004a). 

Almaden-Calero Canal The Almaden-Calero Canal transports 
water between Almaden Reservoir and Calero Reservoir during 
the wet season. Following the winter storm season, when water 
in Almaden Reservoir begins to recede, the valve is closed and 
the canal is drained (March-April). The canal is a series of open, 
concrete-lined channels with three siphons crossing minor 
drainages and extends for approximately 4.4 miles, beginning 
at an elevation of approximately 480 feet at Almaden Dam 
and dropping to approximately 450 feet at Calero Reservoir 
(SCVWD, 2004a). 

The canal was originally constructed in the early- to mid-1930’s 
and is in need of repair. Over the years, portions of the canal have 
subsided, the lining has deteriorated, and drainage through and 
around the canal has been compromised. Under normal operating 
conditions water velocities within the canal are between 0.5 and 1 
meter per second (SCVWD, 2004a). 

7.3.4.5 Other Infrastructure for Water Supply 

Water supplies for the District’s service area are obtained from 
both local and imported sources. In an average rainfall year, 
as much as half of the county’s water supply can be from local 
sources. Local sources are primarily groundwater and surface 
water, and include minor amounts of reclaimed wastewater from 
facilities not owned or operated by the District. The ten reservoirs, 
with a capacity of 170,000 acre-feet, collect local runoff and 
provide incidental flood control (EOA Inc., et ah, 2001). 

The remaining supply is imported to the county from the Sierra 
Nevada Mountains via the Sacramento/San Joaquin Delta. The 
State Water Project (SWP) and the Central Valley Project (CVP) 
deliver this water. Imported water is conveyed to Santa Clara 
County through three main pipelines: the South Bay Aqueduct, 
which carries water from the SWP, and the Santa Clara Conduit 
and Pacheco Conduit, which bring water from the CVP (Judd 
and Whitman, 2001). 

In April of 1997, the District entered into a long-term water 
banking agreement with the Semitropic Water Storage District 
that reserves 35 percent, or 350,000 acre-feet, of storage in the 
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banking program. The District has until January 1, 2006 to 
finalize its level of participation in the program. The term of the 
Semitropic agreement is until the year 2035. The District now has 
almost 142,000 acre-feet stored in the program and can withdraw 
up to 31,500 acre-feet annually from the bank during dry periods 
(Judd and Whitman, 2001). 

Additionally, the District plans to continue to develop partnership 
roles with local cities and ensure that all decisions being made now 
for recycled water systems take into account the need for recycled 
water as a major component of the long-term water supply. 

7.3.4.6 Use/Availability Ratio (UAR) 

The water use to availability ratio (UAR) is an indicator that 
is used to assess the stress that is placed on watershed water 
resources by consumptive use. A stressed watershed is defined by 
the Organisation for Economic Co-operation and Development 
(OECD, 2003) as a watershed in which greater than 40% of 
the available renewable water within the watershed is used by 
humanity for industrial, municipal/personal, or agricultural uses. 
According to the OECD, in addition to human needs, the water 
requirements of ecosystems must be taken into account and, 
therefore, at least 60% of renewable flows are required to maintain 
a healthy, functioning ecosystem (Environment Canada, 2005). 

Not all water uses place equal stress on water resources. However, 
OECD (2003) states that when the ratio of water withdrawal 
to annual water availability (UAR) is less than 10%, water stress 
is low. A ratio in the range of 10 to 20% indicates that water 
availability is becoming a constraint on development and that 
significant investments are needed to provide adequate supplies. 
When the ratio is over 20%, both supply and demand will need to 
be managed and conflicts among competing uses will need to be 
resolved. 

The use / availability ratio (UAR) was not included in this 
edition of the stewardship plans because of uncertainty related 
to developing water yield estimates for District streams. The 
average local yield information provided by the District may not 
have accounted for all water transfers and consumptive uses. In 
addition, the UAR will need to be modified for use with the 
intermittent streams within the District. However, the indicator 
has been retained because of the importance of an adequate flow 
regime to maintain ecosystem health. 
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7.3.4.7 Sanitary Surveys 

Only one sanitary survey was identified for the Alamitos Creek 
Watershed. This survey was for Anderson/Coyote, Calero, 
and Almaden Reservoirs and was performed in 2001 (EOA, 
et ah, 2001). This survey concluded that primary sources of 
contamination to the Almaden and Calero Reservoirs watersheds 
were residential septic discharge or sewer lines, wastewater 
treatment, grazing animals, pesticides, inactive mines, recreational 
non-body contact and underground storage tank leaks and fuel 
storage (Table 7-9). 

Cinnabar Hills Golf Club, located southeast of the Calero 
Reservoir, operates an on-site wastewater treatment and disposal 
system. Discharges from this treatmen plant has the potential to 
affect the watershed downstream of Calero Reservoir but not the 
reservoir itself. 

Potential sources of contamination do not necessarily imply that 
the reservoir is currently being impaired by these sources. Rather, 
the sanitary survey identifies areas where Best Management 
Practices should be emphasized. 

7.3.4.8 Drinking Water Source Assessment and 
Protection Program (DWSAP) 

DWSAPs are designed to present possible contaminating activities 
within the source drainage area that have the potential to 
contribute to water quality challenges at water treatment plants. 
Calero Reservoir can supply raw water directly to the Almaden 
Valley Pipeline, and hence to the Santa Teresa and Rinconada 
Water Treatment Plants and would, therefore, be subject to a 
DWSAP. 

The SCVWD performed a DWSAP for Calero Reservoir in 2002 
(SCVWD, 2002), and concluded that since Calero Reservoir 


Table 7-9 

Potential sources of watershed contamination 


Source of Pollution 

Almaden Reservoir 

Calero Reservoir 

Residential Septic Discharge or Sewer Lines 

X 

X 

Wastewater Treatment 

___ 

X 

Grazing Animals 

___ 

X 

Pesticides 

X 

X 

Inactive Mines 

X 

X 

Recreational Non-Body Contact 

--- 

X 

Underground Storage Tank Leaks and Fuel Storage 

___ 

X 


Adapted from EOA, 2001. 
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provides “emergency sources of water for these WTPs.. .and 
provide only a small percentage of the source water supply for the 
WTPs, there are no activities that pose a high risk to treated water 
quality within the local reservoir watershed areas.” 

7.3.5 Flood Protection 

7.3.5.1 Flood History 

Calero Creek, in the Alamitos Creek WMU flooded in 1995. 
According to the Report on Flooding and Flood Related Damages 
(SCVWD, 1995), “Over banking occurred at McKean Road in 
San Jose.” However, the Waterways Management Model does not 
report flooding in Alamitos Creek WMU nor does the Model 
report the acreage flooded. 

Additionally, the District reports that the Almaden Reservoir Dam 
spilled in 1955 and 1958 (Saah, 1994). It is presumed that spill 
events like these would cause flooding downstream. However, no 
other information on these events was found. See Table 7-10 and 
Figure 7-38. 

7.3.5.2 Expected Damage Estimates 

The District is currently refining estimates of expected damage 
amounts based on Federal Emergency Management Area’s 
(FEMA) 1 percent flood maps (Figure 7-39). The updated 
estimates are not available for this assessment. This data gap will 
be addressed for this indicator when the District completes the 
refined damage estimate process. The process of determining likely 
damage amounts is: 

1. Determine the area expected to flood, using FEMA Flood 
Insurance Rate Maps for Special Flood Hazard Areas. 

2. Estimate the depth to which the area will flood for 1 
percent event 


Table 7-10 

Alamitos Creek modifications by year 


Year 

Reach 

Modification Type 

1980 

Almaden Lake Park to upstream of the drop structure 

Excavated earth channel, slope protection at some 
sections 

1981 

Upstream of the drop structure to the Camden 

Avenue Bridge 

Earth levees 

1935 

Almaden Reservoir 


(Santa Cl 

ara Valley Water District (SCVWD)) 
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Figure 7-38 Timeline comparison of Alamitos Creek flood events and District flood mitigation efforts. 

3. Identify structures present in the flood-prone area 

4. Calculate the value of the structures based on type , size, 
and age of structure 

5. Estimate the percent of structural value lost based on the 
depth of the flood waters (Corps and others) 

6. Estimate contents loss using depth, damage, and structural 
loss curves established by the Corps of Engineers. 

7.3.5.3 Channel Conveyance Summary 

The ability of the creeks of Alamitos Creek WMU to safely convey 
water is the District’s primary goal. To this end, the channels 
of all WMUs have been assessed and in many cases modified. 
Table 7-11 summarizes the conveyance abilities of Alamitos 
Creek WMU and the modifications that the District has added 
to provide protection against the 1 percent, 2 percent, and 10 
percent floods. 

Depending upon modifications made by the District, new 
development within the watershed, and natural hydrologic 
processes the flow and capacity of the channel varies. Figure 7-40 
shows this variance using the flooding frequencies as an indicator 
of channel capability as you move (left to right) from the bay 
to the headwaters. The majority of Alamitos Creek is capable of 
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Figure 7-39 Alamitos Creek WMU floodplain connectivity. 
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Table 7-11 

Conveyance abilities of creeks in the Alamitos Creek WMU (SCVWD, 2004b) 



Total Miles 

Miles modified 

Able to convey 1 % flood (percent of total) 

15.74 

(61%) 

8.40 

(53%) 

Able to convey 2 % flood (percent of total) 

18.48 

(71%) 

8.80 

(48%) 

Able to convey 1 0% flood (percent of total) 

25.41 

(98%) 

9.53 

(38%) 

Total miles of creek in Alamitos Creek WMU 

25.89 

9.53 

(percent of total) 

(37%) 


Figure 7-40 Alamitos Creek 
WMU flood frequencies. 
(SCVWD, 2004b) 



conveying the 100 year (1%) flood. However, there are reaches 
that are likely to flood more often. For example, at the 15,000 th 
foot of channel, there are three reaches only able to convey the 50 
year (2%) flood. 


7.3.5.4 Date of Construction/Infrastructure 

There are 175 modified reaches consisting of 9.53 miles of creeks 
in the Alamitos Creek WMU. 4.60 (48%) miles of creek have 
reported ages of infrastructure (SCVWD, 2004b). With only 48% 
of reaches with reported ages, there is high uncertainty in this 
analysis (Figure 7-41). 

For the entire WMU, the majority of infrastructure was built in 
1975. 


7.3.6 Ecosystem Health 

In managing watersheds we must strike a balance between meeting 
often-conflicting needs of water supply, flood management, 
and habitat protection with needs for housing, recreation, and 
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Figure 7-41 Alamitos Creek 
WMU proportion of infrastructure 
ages based upon the miles 
of creek with reported ages. 
(SCVWD, 2004b) 


economic activity. Here, the Watershed Health Indictor is based 
on the concept of biological integrity and how to sustain it. 
Specifically, watershed health is defined as the capability of a 
watershed to support and maintain a balanced, integrated, and 
adaptive community of organisms having a species composition, 
diversity, and functional organization comparable to that of 
natural habitats of the region (Karr and Dudley, 1981). 

7.3.6.1 Riparian Habitat 

Riparian habitats occupy a transition zone between aquatic and 
upland habitats. These habitats are related to and influenced by 
surface or subsurface waters, especially the margins of streams, 
lakes, ponds, wetlands, seeps, and ditches. They exhibit vegetation, 
soil, and hydrologic mosaics along topographic and moisture 
gradients that are distinct from the predominant landscape surface 
types. Riparian areas supply food, cover, and water (especially 
important in the arid West) for abundant and diverse biological 
assemblages. Riparian vegetation is essential to maintaining 
fish habitat. In a stream bounded by a healthy riparian forest, 
roots, shrubs, and vines bind the stream bank and resist erosion. 
Exposed, undercut roots and overhanging vegetation allow fish 
to rest and avoid predatory birds. The shade moderates water 
temperatures, and the overhanging trees contribute leaves, fruit, 
cones, insects, and other detritus to the aquatic food chain. 

Woody debris slows flood velocities and forms pools and storage 
for sediment that might otherwise reach spawning areas. Riparian 
corridors serve as migration routes and forest connectors between 
habitats for a variety of wildlife, particularly ungulates and birds, 


Santa Clara Valley Water District 


March 2006 


7-63 










Alamitos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


including endangered species, 50 percent of which require wetland 
habitat at some point in their lifecycle (SCBWMI, 2003a). 

Historical Riparian Condition 

Under natural conditions, the canyons of Alamitos Creek 
watershed generally provided continuous riparian forest cover. 

The distribution of riparian forest on the valley floor was more 
heterogeneous, however. Evidence for earlier riparian conditions in 
Almaden Valley is provided primarily by early aerial photography 
(circa 1939), which shows characteristics prior to modern flood 
control efforts, albeit following intensive ranching and agricultural 
use. The larger streams had at this time substantial reaches of both 
single thread channel with closed, continuous riparian canopy and 
braided channel with sparse tree cover (Figure 7-19). In contrast, 
most of the smaller tributaries had little riparian cover along their 
valley floor reaches. This is probably the natural condition. Even 
Calero Creek had little riparian canopy upstream of Fortini Road 
(Figure 7-42). While potential prior impacts to riparian habitat 
must be considered, it is not unlikely that groundwater discharge 
to the creek from the moist valley (especially with discontinuous 
tributaries) became sufficient to support riparian trees only 
downstream of this point. 

Riparian Community Characteristics 

The riparian community on Alamitos Creek and its tributaries is 
predominantly riparian woodland, with significant contiguous 
patches of coast live oak forest on Alamitos, Arroyo Calero, and 
Santa Teresa Creeks as well as the headwaters of Randol Creek 
(Figure 7-43). Patches of the riparian corridor along Alamitos 
Creek between Golf and Greystone Creeks are characterized as 
being comprised of ruderal species, and largely barren. A lack of 
canopy cover is considered to be a constraint to aquatic habitat 
in 41 to 42 percent of all riffle habitat, 52 to 68 percent of all 
run habitat, and 0 to 21 percent of all pool habitat in this WMU 
(SCVWD, 2004a). 

Percent Developed within Riparian Corridor 
The riparian corridors in the headwaters of Alamitos Creek are 
primarily forested with rangeland more commonly occurring 
immediately adjacent up- and downstream of Calero Reservoir. 
Most of the corridor along the valley floor is characterized as 
residential, with large segments along the mainstems of Arroyo 
Calero and Santa Teresa characterized as agricultural . 
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Figure 7-42 Reaches of Calero 
Creek with dense riparian forest 
(red box) and sparse riparian 
cover (blue box). (Agricultural 
Adjustment Administration, 
1939) 


7.3.6.2 Aquatic Habitat 

Aquatic habitats are characterized by the presence of standing 
or flowing water in which a variety of freshwater flora and fauna 
occur for long periods throughout the year. The Aquatic Habitat 
Indicator measures the quantity and quality of habitat available 
to support aquatic biological assemblages such as fishes and 
macroinvertebrates. 

Habitat Summary 

As seen in Figure 7-44, the Alamitos Creek WMU is mainly 
earthen or modified earthen, thereby providing greater potential 
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Figure 7-44 Alamitos Creek WMU channel substrate. (SCVWD, 2004b) 

for aquatic habitat than if hardened. Channel types range in 
impact on the ecosystems of the streams based on the amount of 
hardening the channel has undergone. 

Channel type offers a good estimate of the amount of impact 
that modifications have had on the stream channel. Areas with 
hardening of bed, bank, or both will be more difficult to colonize 
than habitats of natural earth. Specific channel type categories are 
presented below (see also Table 7-12): 

• Natural—No channel modifications 

• Reinforced—Channel has been reinforced by using 
concrete, riprap, and gabions 

• Modified—Channels that have been modified but have no 
bank or bottom hardening 

• Variable—Channels that did not “fit” into any of the 
other type categories (e.g., the channel type reported as 
“floodwall” does not make clear what parts of the channel 
have been modified and if hardening had occurred). 

The uncertainties in the existing database and inconsistencies in 
channel-type labels are data gaps that could be addressed through 
channel surveys using an updated set of channel type categories 
that have received review and input from District stakeholders. 

Rosgen Classification 

Upstream of Almaden Lake to Winterset Way, channel is typed 
as Rosgen alt-F channel: F is an entrenched meandering riffle/ 
pool stream with low width/depth ratio and little deposition. 

Typically very efficient and stable, with high meander width ratio, 
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Table 7-12 

Channel modification analysis categories 


Channel Type 

Modification Category 

Arch Culvert 

Reinforced sides 

Articulated Concrete Block 

Reinforced sides 

Box Culvert 

Reinforced sides and bottom 

Bridge 

Reinforced sides 

Bypass Channel 

Reinforced sides and bottom 

Concrete (Bottom) 

Reinforced bottom 

Earth Levees 

Modified, earthen 

End Of Jurisdiction 

No data available 

Excavated Earth 

Modified, earthen 

Floodwalls 

Variable 

Gabion (Sides & Bttm) 

Reinforced sides and bottom 

Gabion (Sides) 

Reinforced sides 

Modified Floodplain 

Modified, earthen 

Natural Unmodified 

Natural 

Pipe Culvert 

Reinforced sides and bottom 

Rectangular Concrete 

Reinforced sides and bottom 

Rock Lined (S&B) 

Reinforced sides and bottom 

Rock Lined (Sides) 

Reinforced sides 

Sack Concrete 

Reinforced sides 

Trapezoidal Concrete 

Reinforced sides and bottom 


yet altered in an urban environment (the FAHCE shapefile has 
no metadata to describe what the “alt” means). (Figure 7-45) 
(FAHCE, 2003) 

Upstream of Winterset Way to Almaden Reservoir, channel is 
typed as Rosgen alt-C channel: C is a low gradient, meandering, 
point-bar, riffle/pool, alluvial channel with broad, well-defined 
floodplains. This channel has also experienced alterations typical 
in urban environments. 

FAHCE Summary report 

FAHCE conducted a continuous habitat survey from the 
confluence with Guadalupe River and Creek, to approximately 
375 feet upstream of McKean Road. The survey stopped at this 
point due to difficulties accessing the creek upstream. (FAHCE, 
2003) 

Almaden Lake presents two problems for salmonids. First, the lake 
warms incoming streamflows. Secondly, the lake provides habitat 
for predatory warmwater fish species that eat salmonids. (FAHCE 
2003) 

The Almaden Dam hinders salmonid populations in two ways. 
First the dam blocks upstream fish passage. Secondly, the 
impounded water warms to a temperature that cannot support 
juvenile steelhead. 
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Figure 7-45 Alamitos Creek WMU Rosgen stream classifications. 
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SCBWMI Assessments 

Alamitos Creek downstream of Greystone Creek was found to 
provide very limited to no support for the COLD Beneficial Use 
(SCBWMI, 2003c) due to high water temperatures caused by 
wide channels and lack of riparian cover and shade. Upstream 
of Greystone Creek SCBWMI found limited support for the 
COLD use. Limiting factors identified for both segments 
included channel flow rates, morphology, water temperature, drop 
structures, downstream lake and dam, poor riparian area, shade, 
and fish cover, and pollution. (Figure 7-46) 

Potential Sediment Impairment Report 

Several reaches within the Alamitos WMU (along the mainstem 
and along Arroyo Calero) were ranked as medium priority for 
potential impairment due to anthropogenic activities. These scores 
were based on all or some of the following issues: high percent 
embeddedness of pools and spawning gravels, high percentage 
of fines, low to moderate EPT richness, identification as a 
sediment problem area, evidence of sediment removal operations, 
evidence of bank erosion, and occurrence in an urban area where 
steelhead, trout, or mixed salmon communities were identified 
(Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP), 2003). 

7.3.6.3 Biological Assemblages 

Together, aquatic and riparian habitats may support diverse 
and abundant communities of biological organisms. The 
Biological Assemblage Indicator identifies the capacity of 
watersheds to support aquatic faunal communities such as fish 
and macroinvertebrates, as well as riparian faunal communities, 
including those species listed as threatened and endangered. 

Fish Assemblages 

Alamitos Creek supports both warm-water and cold-water fish 
assemblages (Figure 7-47). Its tributaries range from supporting 
cold-water steelhead (Arroyo Calero, though trout are relatively 
scarce and may be primarily fish moving upstream from Alamitos 
Creek (Smith, 1999)), to mixed native/introduced communities 
(Golf Creek), to communities in which fish are scarce and mostly 
non-native (Greystone and Randol Creeks). Neither Greystone 
nor Randol Creeks are inhabited by sustained fish populations due 
to a lack of water. In actuality, these creeks are only connected to 
Alamitos Creek in times of high flow. 
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Figure 7-46 Alamitos Creek WMU cold water management zone. 
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Figure 7-47 Alamitos Creek WMU fish assemblages. 
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Macroinvertebrate Assemblages 

(United States Geological Survey (USGS)) sampled Alamitos 
Creek at eight sites, Arroyo Calero at four sites, Guadalupe Creek 
at seven sites, and Guadalupe River at eight sites. 

EPT (Ephemeroptera, Plecoptera, and Trichoptera) richness 
is generally considered to be a good metric to indicate higher 
quality habitat conditions, as these orders of macroinvertebrates 
are pollution intolerant. EPT richness generally decreased 
from upstream sites to downstream sites. Notable exceptions 
included Arroyo Calero Creek, in which EPT richness increased 
from upstream to downstream sites, reflecting siltier substrate 
conditions. Richness of Chironomid and Oligochaeta Orders that 
are more tolerant of pollution were also high at upstream sites on 
Arroyo Calero, again reflecting poorer quality habitat conditions. 
The site below Guadalupe Reservoir reflected a lower than 
expected EPT richness, perhaps indicating a reservoir impact. 

Special Status Species 

As discussed above, steelhead have been observed recently in 
Alamitos Creek. 

Surveys conducted by the District indicate support for red-legged 
frogs below Almaden and Calero Reservoirs (Figure 7-48). 

SCBWMI found the RARE Use fully supported in Alamitos 
Creek based on native rainbow trout observations, and potential 
support for western pond turtle and red legged frog from above 
the confluence with Arroyo Calero Creek (SCBWMI, 2003c). 
However, the creek temperatures are higher than optimal 
(FAHCE, 2003). 

The (California Department of Fish and Game) includes the 
following recent records (less than 20 years old), all species of 
concern unless otherwise indicated: Mt. Hamilton thistle, Bay 
checkerspot butterfly (Threatened), tri-colored blackbird, Santa 
Clara Valley dudleya (Endangered), Santa Clara red ribbons, and 
the most beautiful jewel-flower. The following are its historic 
records: smooth lesingia. 

Invasive Species 

Arundo donax otherwise known as Giant Reed is an invasive 
species present in District CIS data on Arroyo Calero Creek 
and Alamitos Creek below the confluence of Arroyo Calero 
and Alamitos. The project team has also identified A. donax 
in stretches of creek that are privately owned. A. donax is an 
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Figure 7-48 Alamitos Creek WMU macroinvertebrate assemblages and special status species. 
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introduced species to the United States and is particularly 
troublesome because of its rapid growth rate and dense structure 
(US Department of Agriculture, 2005) (Figure 7-49). 

7.3.6.4 Surface Water Quality 

The physical and chemical qualities of surface water influence 
both those biological organisms living in and those relying on 
these resources. The Surface Water Quality Indicator measures the 
condition of this resource by identifying the geographic extent of 
pollutants as well as potential sources of pollutants. This provides 
information with which to assess the status of the District’s Water 
Supply and Water Quality interest area in each WMU. 

Pollutants of Concern (Basin Plan Objectives) 

The following lists the beneficial uses designated by the San 
Francisco Regional Water Quality Control Board (RWQCB, 
1995) for waterbodies within this WMU (note: these uses are 
identified in the 1995 Basin Plan for the Guadalupe River and 
are listed for this WMU using the tributary rule, E = existing P = 
potential): 

• REC2 (E) 

• REC1 (E) - Almaden Reservoir only 

• WARM (E) 

• WILD (E) 

• MIGR (P) 

• REC1 (P) 

• SPWN (P) 

• COLD (E) - Almaden Reservoir only 

An outcome of the SCBWMI assessment work (SCBWMI, 
2003b) was a list of recommended changes to the RWQCB’s list 
of designated Beneficial uses. WMI stakeholders recommended 
adding the following Uses to the Guadalupe River (E=existing 
P=potential): 

• COLD (E) 

• RARE (P) 
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Figure 7-49 Alamitos Creek WMU invasive species locations. 
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Sediment Source 

Sections of Alamitos Creek exhibit instream erosion of bed and 
banks (Santa Clara Valley Urban Runoff Pollution Prevention 
Program (SCVURPPP), 2003). Most of the sediment removal 
operations occur on tributaries (Golf, Greystone, Randol, and 
Arroyo Calero) indicating that erosion problems are primarily in 
the tributaries themselves. 

Risk factors (e.g.. Historic and operating mines) 

While no mines currently operate in the Alamitos Creek WMU, 
the legacy of mining in the New Almaden district still impacts the 
health of the watershed and the health of South Bay communities. 
Mercury in large doses can be debilitating to the human nervous 
system. It is especially toxic to pregnant women, infants, and 
children, where it can cause mental and physical difficulties. The 
form of mercury of concern from a human health perspective 
is methylmercury. Methylmercury is produced in the Alamitos 
Creek WMU primarily in the Almaden Reservoir. Intake of 
methylmercury is mostly from ingestion of mercury-contaminated 
fish. Fish with elevated mercury have been found in Almaden 
Reservoir and Alamitos Creek. 

Most of the mercury in the Guadalupe WMA exists as relatively 
insoluble mercury sulfides in mine wastes that have accumulated 
in reservoir deposits and sediments, and in stream bottoms, banks, 
and floodplains. Mercury also exists adsorbed to sediment within 
the waterbodies. Atmospheric deposition also contributes to 
mercury levels in the watershed. However, because of the historic 
mining, the proportion of the total mercury load caused by 
atmospheric contributions is very small. 

Methylmercury is a by-product of the activity of sulfate reducing 
bacteria (Compeau and Bartha, 1985), several different strains of 
which are found in nature (King, et ah, 2001). Methylation can 
occur wherever sulfate reducing bacteria are active, although the 
hypolimnion (the oxygen depleted bottom layer of deep water 
bodies) and the upper few centimeters of the sediment appear to 
be the most important zones (e.g. (Gilmour and Riedel, 1995, 
Watras, et ah, 1995, Bloom, et ah, 1999, Hines, et ah, 2000)) 

The methylmercury produced diffuses from the sulfate 
reducing bacteria cells. Much of the methylmercury produced 
is demethylated. However, a portion of the methylmercury 
enters algal cells at the base of the food chain. Methylmercury 
bioconcentrates as it moves up the food chain from algae to 
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zooplankton to prey fish and to predator fish (Figure 7-50). The 
largest single jump in concentration occurs from the water to 
algae. Methylmercury’s biomagnification is among the largest of 
all known chemical compounds. Concentrations in fish can be 
millions of times higher than in water. 

In addition to mercury mines, seven mined stone or limestone 
and three mined chromite and manganese were present in the 
watershed. There are no active mines in the Alamitos WMU 
(Figure 7-51). 

Trash Problem Areas 

The 2003 SCVURPPP Trash Problem Area Survey did not 
identify any trash problem areas within this WMU (Figure 7-52). 

Since this initial trash survey was conducted, SCVURPPP co¬ 
permittees have evaluated the identified-sites, and conducted 
clean-ups. The list of trash problem areas is expected to change 
over time as additional information becomes available through 
future implementation of trash evaluations and management 
practices by SCVURPPP co-permittees. The next update of trash 
problem areas will be available from SCVURPPP in September 
2005. 

303(d) impairment listings 

Alamitos Creek is listed for mercury and potentially for 
sediment. Turbidity exceeded the criteria in limited sampling 
(Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP), 2003) (Figure 7-53). 

7.4 Fine-Scale Data Analysis: 

Evaluation of Almaden Lake 
Bypass Options 
7.4.1 Background 

As part of the Guadalupe River Watershed Stewardship Project, 
an assessment of an option to construct a bypass around Almaden 


Figure 7-50 Food chain 
biomagnification of 
methylmercury. (Tetra Tech Inc., 
2003) 
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Figure 7-51 Topographic map of historical Guadalupe mines and the New Almaden Mining District. 
This map includes both the Guadalupe WMU and parts of the Alamitos WMU. (Tetra Tech Inc., 2003a) 


Santa Clara Valley Water District 


March 2006 


7-79 









Alamitos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Figure 7-52 Alamitos Creek WMU trash problem areas. 
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Figure 7-53 Alamitos Creek WMU impairment listings. 
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Lake was requested. The purpose of the option is to improve 
riverine and riparian habitat and conditions, particularly for 
migrating steelhead/rainbow trout (Oncorhynchus mykiss) and 
potentially for Chinook salmon (Oncorhynchus tshawytscha). 
Consideration of the potential benefits and effects on fish of a 
bypass on Alamitos Creek involves factors such as temperature, 
predation, migration time, and use of deep parts of the lake. In 
addition, construction of a bypass may provide opportunities for 
sediment management that may reduce the mercury load to the 
downstream reaches of the Guadalupe River and San Francisco 
Bay. 

Alamitos Creek is downstream of the largest mercury mining area 
in North America, the New Almaden Mining District, which 
produced 38.4 million kilograms of mercury (Bailey and Everhart, 
1964). Various mines operated from 1846 to 1975 in portions of 
the Alamitos Creek and Guadalupe Creek watersheds. Most of 
the former mining area is now the Almaden Quicksilver County 
Park (Figure 7-54). The mercury was mostly present as cinnabar 
(HgS) in silica carbonate deposits, and was mined primarily from 
underground shafts in the Mine Hill area (Bailey and Everhardt, 

1964). Elemental mercury was found in a placer deposit on Deep 
Gulch Creek near its confluence with Alamitos Creek. Some open 
cut mining was conducted on Mine Hill. Extensive processing of 
mercury ore occurred at the Hacienda Furnace Yard, upstream of 
the town of New Almaden along the western bank of Alamitos 
Creek. In addition, 14 small furnaces and retorts were used on 
the eastern side of Alamitos Creek opposite the Hacienda Furnace 
Yard. Wastes left over from the roasting operations in the furnaces 
and retorts, called calcines, were disposed in the creek beds, 
where winter storm flows would transport them downstream. 

For this reason, calcine deposits are still present along parts of 
Alamitos Creek, sometimes as cemented ledges along the creek 
bank. The presence of calcines and other mine wastes in the creek 
has resulted in elevated mercury concentrations in the sediment 
along Alamitos Creek. Sediment total mercury concentrations 
from Alamitos Creek ranged from 5.3 mg/kg to 168.5 mg/kg in 
samples collected in July 2003 (Tetra Tech Inc., 2003a). 

Under favorable conditions in an aquatic environment, inorganic 
mercury can be converted to methylmercury by microbial 
processes. Sulfate-reducing bacteria are the primary agent 
responsible for the conversion, which requires anoxic conditions 
in either the water column or sediment. In this watershed, 
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Figure 7-54 Location of Alamitos and Guadalupe Creeks, affected by historic mining. 


the primary areas where methylmercury is produced include 
the hypolimnion and/or sediment of the reservoirs and deep 
waters such as part of Almaden Lake. Some methylation may 
occur in micro-anoxic zones in highly vegetated or wetland 
sections along the creeks. Alamitos Creek begins at the outlet of 
Almaden Reservoir, which draws from the deep hypolimnion. 
Methylmercury concentrations at the outlet of Almaden Reservoir 
ranged from 2.91 ng/L to 7.20 ng/L between May and August 
2004 (Tetra Tech Inc., 2005). Guadalupe Creek also receives 
outflow from the hypolimnion of Guadalupe Reservoir, which 
had methylmercury concentrations from 0.85 ng/L to 12.80 ng/L 
for the same time period (Tetra Tech Inc., 2005). Methylmercury 
is rapidly taken up by biota and bioaccumulates up the food 
chain. Sampling of California roach, a small prey fish species, 
along Alamitos and Guadalupe Creeks in 2004 showed that the 
fish had elevated levels of mercury compared to roach from Los 
Gatos Creek. The average total mercury concentrations in the 
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roach were 0.39 mg/kg wet weight in samples from Guadalupe 
Creek at Meridian Avenue, 0.15 mg/kg wet weight in samples 
from Alamitos Creek at Greystone Lane, 0.28 mg/kg wet weight 
in samples from Alamitos Creek at Harry Road, closer to the 
former mining area, and 0.03 mg/kg wet weight in samples 
from Los Gatos Creek (Tetra Tech Inc., 2005). Elevated mercury 
concentrations were also found in adult largemouth bass (LMB) 
samples from Almaden and Guadalupe Reservoirs. Average total 
mercury was 3.60 mg/kg wet weight in Almaden Reservoir LMB 
samples and 5.80 mg/kg wet weight in Guadalupe Reservoir 
LMB samples. Methylmercury is a potential concern for people 
ingesting fish, for the health and reproduction of fish, and for 
piscivorous wildlife, particularly aquatic birds. Due to the elevated 
mercury in Alamitos and Guadalupe Creeks, Almaden Reservoir, 
and Guadalupe Reservoir, human fish consumption is not 
allowed. 

Almaden Lake was created by filling a former gravel quarry that 
began in the 1940s in Alamitos Creek and expanded outwards. It 
is greater than 40 feet deep in places (Jones and Stokes Associates, 
2004). The deep part of the lake thermally stratifies in the 
summer, resulting in a temperature difference of about 10 to 
20°F between the surface and bottom waters (Jones and Stokes 
Associates, 2004). The depth of the thermocline was about 10 
feet. 

The lake height is increased in the summer due to impoundment 
of water behind the Alamitos Drop Structure when flashboards 
are added to increase the water surface height by about 5 feet. The 
location of this drop structure is seen in the aerial photograph 
(Figure 7-55). Guadalupe Creek flows into this impounded reach 
downstream of Almaden Lake. Impoundment of the water allows 
the off-stream Alamitos Percolation Ponds to be filled. 

Almaden Lake is now a city park with a beach, picnic area, a boat 
launch ramp, and trails for hiking. Catch and release fishing is 
allowed in the lake. A bond measure to fund improvements to 
parks was approved by City of San Jose voters in November 2000 
(City of San Jose, 2003). This measure included $2,627,000 for 
the design and implementation of improvements at Almaden Lake 
Park. 

The island in the middle of the lake is a bird sanctuary and is used 
as a bird nesting site by Great and Snowy Egret, Green Heron, 
and Black-crowned Night Heron species (SCVAS, 2004). The lake 
and surroundings are used by grebes, geese, ducks, gulls, and other 
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Figure 7-55 Aerial photograph of Almaden Lake and vicinity showing mouths of Guadalupe and 
Alamitos Creeks. 
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types of wading and shore birds. Fish species in the lake include 
common warm-water species such as largemouth bass, bluegill, 
catfish, and carp and other species (Table 7-13). Cold-water 
species such as steelhead/rainbow trout and Chinook salmon may 
pass through the lake (FAHCE, 2003). 

Summer temperatures in the lake are a concern for juvenile 
steelhead because the fish prefer water less than 65 °F. Temperature 
differences above and below Almaden Lake were observed in 
sampling events in July 2003 (Tetra Tech Inc., 2003a) and April 
2004 (Tetra Tech Inc., 2005). The July 2003 temperature data for 
this area are listed in Table 7-14. 

The above data show an increase in temperature in the lake, 
compared to the upstream creek. Cooler temperatures were 
present along lower Guadalupe Creek, even before the new 


Table 7-13 

Guadalupe Watershed Freshwater Fishery Observations 


Historical Guadalupe Watershed Fishery: 

Sacramento Sucker ( Catostomus occidentalis) 

California roach ( hesperoleucus symmetricus ) 

Prickly sculpin ( Cottus asper ) 

Pacific lamprey ( Lampetra tridentata) 

Riffle sculpin ( Cottus gulosus) 

Steelhead/rainbow trout ( Oncorhynchus mykiss ) 

Threespine stickleback (Gasteroleus aculeatus ) 

Native Fishes to California but not to the Guadalupe Watershed: 

Tule perch (Hysterocarpus traski ) 

Hitch ( Lavina exilicauda) 

Chinook salmon ( Oncorhynchus tshwaytscha)* 

Non-Native fishes to California in the Guadalupe Watershed: 

Black bullhead (Ameirus me/as) 

Redear sunfish ( Leppmis microlophus) 

Brown Bullhead ( Ameirus me/as) 

Rainwater Killifish (Lucania parva ) 

Goldfish ( Carassius auratus ) 

Inland Silverside ( Menida beryllina) 

Common carp ( Cyprinus carpi o) 

Smallmouth bass ( Micropterus dolomieu ) 

Threadfin Shad ( Dorocsoma petenense) 

Largemouth bass ( Micropterus salmoides ) 

Mosquitosfish (Gambusia affinis) 

Goldern shiner ( Notemigonus crysoleucus) 

Channel catfish ( Lactalurus punctatus) 

Bigscale logperch ( Percina marcolepida) 

Hgreen sunfish ( Lepomis cyanellas) 

White crappie ( Pomoxis annularis) 

Bluegill ( Lepomis macrochirus) 

Black crappie 

Fish Species References: 

(Leidy, 1984; SCVWD, 1995; 1995-2004) 



*May have been present in the lower Guadalupe River historically. 

Table 7-14 

Summer Temperature Measurements above and below Almaden Lake 


Site ID 

Site Description 

Date 

Time 

Temperature °F 

5 

Alamitos Creek at Harry Road 

7/29/03 

7:25 AM 

64.04 

7 

Almaden Lake 

7/29/03 

1:00 PM 

80.96/74.66* 

6 

Alamitos Creek at Mazzone Drive (above lake) 

7/28/03 

11:30 AM 

67.28 

13 

Guadalupe Creek above Almaden Expressway 

7/28/03 

10:30 AM 

63.5 

10 

Guadalupe River below Alamitos Drop Structure 

7/28/03 

9:45 am 

75.2 


‘Measurements made at surface and at depth ot 1 0 feet near middle ot lake. 
Data are from Tetra Tech, 2003. 
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vegetation has fully-grown on the recently-planted reaches of the 
lower Guadalupe Creek above its confluence with Alamitos Creek 
below the lake. The temperature of the lake surface was similar 
to that predicted in the modeling discussed below in Section 
1.3.1 in August (80°F) for present conditions in the dry/median 
year. The effect of the warmer water from the lake is seen in the 
higher temperature in the Guadalupe River at the Alamitos Drop 
Structure after the two creeks have merged (75 °F), compared to 
67°F and 63.5°F in the two upstream creeks. 

April is a critical month for out-migrating juvenile steelhead 
smolts. Sampling of Alamitos Creek in April 2004 showed that 
there was a 2.66 to 2.93°F increase across Almaden Lake. The 
temperature data for April 2004 in this area are listed in Table 7- 
15. 

The water temperature increased across Almaden Lake by 2.93°F 
on 4/19/04 and by 2.66°F on 4/20/04. Guadalupe Creek had 
cooler temperatures than Alamitos Creek, resulting in a slight 
cooling from the lake to the reach below the Alamitos Drop 
Structure on 4/20/04 of about 0.8°F. The flow in Guadalupe 
Creek at the gauge above Camden Avenue was 6.4 cfs, 
representing 46 percent of the combined flow of the two creeks 
(13.9 cfs); this comparison provides an indication of the relative 
flow rates, since the lake outlet is not gauged and the Guadalupe 
Creek gauge is not at the confluence. The predicted average 
temperature for a dry/median year in April was 67 to 69°F from 
the modeling discussed in Section 1.3.1. The flows in April 
2004 were higher than in the modeling, which used flows of 1 
cfs upstream of the lakes for both creeks. Part of the observed 
difference may also be due to the fact that the measurements 
were made in the morning when temperatures would be cooler, 
compared to the daily average. 


Table 7-15 

April Temperature Measurements above and below Almaden Lake 


Site ID 

Site Description 

Date 

Time 

Temperature °F 

E2-10 

Alamitos Creek above Almaden Lake 

4/19/04 

11:50 AM 

58.82 

E2-13 

Almaden Lake Outlet 

4/19/04 

11:27 AM 

61.75 

E2-10 

Alamitos Creek above Almaden Lake 

4/20/04 

10:31 AM 

59.27 

E2-13 

Almaden Lake Outlet 

4/20/04 

10:09 AM 

61.93 

E2-7 

Guadalupe Creek above Almaden Expressway 

4/19/04 

10:50 AM 

55.00 

E2-7 

Guadalupe Creek above Almaden Expressway 

4/20/04 

9:49 AM 

56.88 

E4-2 

Guadalupe River below Alamitos Drop Structure 

4/20/04 

9:08 AM 

61.14 

Data are 

trom Tetra lech, 2005. 
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7.4.2 Bypass Alternatives 

7.4.2.1 Description of Bypass Options 

Two options were evaluated to route Alamitos Creek through 
Almaden Lake: a short bypass to the end of the lake beneath 
the bridge over Coleman Road and a long bypass to below the 
Alamitos Drop Structure (Figure 7-56). The length of the short 
bypass across the lake is 0.4 miles. The long bypass would have 
a total length of 0.74 miles. The main purpose of a bypass is 
to reduce the temperature during the summer to improve the 
conditions for juvenile steelhead and to improve conditions for 
out-migrating smolts on their way to the ocean in April. 

7.4.2.2 Alternatives to Bypass Options 

In addition to the bypass, other options were identified to reduce 
the temperature during the summer in Alamitos Creek, Almaden 
Lake, and/or the upper part of the Guadalupe River (Jones 
and Stokes Associates, 2004). These supplemental methods for 
reducing the temperature include: 

• planting of trees along the channel upstream of Almaden 
Lake, 

• allowing the cooler water from the bottom of the lake to 
flow downstream instead of the surface water, 

• stop accretions to the Guadalupe River from the Alamitos 
Percolation Ponds, 

• move intake for the Alamitos Percolation Ponds above the 
confluence of Alamitos and Guadalupe Creeks, 

• discontinue use of Dashboards at the Alamitos Drop 
Structure, and 

• divert Guadalupe Creek to downstream of the Alamitos 
Drop Structure. 

The benefits and potential drawbacks of each of these options are 
discussed later in this report. 
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Assumed Alignment 
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SEGMENT 17 
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Figure 7-56 Location of short and long Almaden Lake Bypasses used in modeling (Jones and Stokes 
Associates, 2004) 
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7.4.3 Potential Benefits of Short and Long 
Bypass Options 

7.4.3.1 Decreased Temperature 

The benefits with respect to reduced temperature for the short and 
long bypass options were evaluated in a temperature modeling 
study using the JSATEMP model (Jones and Stokes Associates, 
2004). The segments used in the modeling are shown in Figure 
7-57. Six scenarios were simulated to evaluate the bypass options: 

• Scenario 1A (No Bypass under Existing Conditions)— 
Lower Guadalupe Creek was represented using the 2003 
mitigation conditions for vegetation and channel geometry. 
Flashboards were used at the Alamitos Drop Structure. 

• Scenario IB (No Bypass with Mature Vegetation along 
Lower Guadalupe Creek)—same as Scenario 1A except 
mature vegetation used after 40 years 

• Scenario 2A (Unvegetated Short Bypass)—same as Scenario 
1A with short bypass 

• Scenario 2B (Unvegetated Long Bypass)—same as Scenario 
1A with long bypass 

• Scenario 3A (Vegetated Short Bypass)—same as Scenario 2A 
with mature vegetation 

• Scenario 3B (Vegetated Long Bypass)—same as Scenario 2B 
with mature vegetation. 

The lake bypass modeling did not include improvements 
and mitigation plans on the Upper Guadalupe River reaches; 
additional modeling evaluated those options (Jones and Stokes 
Associates, 2004). Results of the river modeling are discussed later 
in this report where they pertain to the bypass options. 

The temperature modeling focused on two time periods: April 
when smolts are migrating and August to represent summer 
conditions when high temperatures can be harmful to juvenile 
steelhead. The model results are compared to the desired 
temperature ranges for the various life stages of steelhead and 
Chinook salmon (Table 7-16). Model results for each of these 
time periods are discussed below. 
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Figure 7-57 Segments and stream flow gages used in modeling temperatures of the Guadalupe River 
Watershed. (Jones and Strokes Associates, 2004) 
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Table 7-16 

Temperature Requirements for Life Stages of Steelhead and Chinook Salmon 


Temperature Ranges 

Egg Incubation 

Juvenile Rearing 

Juvenile Emigration 

Steelhead 

Months (Jan-May) 

Months (All) 

Months (Jan-July) 

Optimal 

44.6-53.6 

53.6-64.4 

44.6-59.9 

Suboptimal 

53.6-60.8 

64.4-77.0 

59.9-66.2 

Unacceptable 

>60.8 

>77.0 

>66.2 

Chinook Salmon 

Months (Oct-March) 

Months (Jan- June) 

Months (Feb-June) 

Optimal 

41.0-57.2 

53.6-64.4 

53.6 

Suboptimal 

57.2-60.8 

64.4-75.2 

64.4-75.2 

Unacceptable 

>75.2 

>75.2 

>75.2 


Temperatures are given in F (SCVWD, 2001). 


Average 



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Month 


O No Bypass(1 A) H No Bypass(IB) .. Unvegetated Short Bypass(2A) 

A Unvegetated Long Bypass (2B) □ Vegetated Short Bypass (3A) _ Vegetated Long Bypass (3B) 


Figure 7-58 Monthly 
temperatures in model segment 
17, Almaden Lake Area, during 
the dry/median year (Jones and 
Strokes Asssociates, 2004) 


Average Maximum 



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Month 

O No Bypass(1 A) ■■ No Bypass (IB) .. Unvegetated Short Bypass(2A) 

A Unvegetated Long Bypass (2B) □ Vegetated Short Bypass (3A) _Vegetated Long Bypass (3B) 


The predicted temperatures for the average and average monthly 
temperatures in Almaden Lake (Segment 17) in the dry/ 
median year are shown in Figure 7-58. The predicted results 
for the average and average maximum temperatures for the 
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bypass options show a change from suboptimal to optimal in 
March through May for juvenile rearing of steelhead and from 
unacceptable to suboptimal in June through August. The average 
maximum temperature is predicted to be less than 77 °F in all 
months, which is below the unacceptable range for steelhead. The 
average maximum temperature is less than the unacceptable range 
for salmon, except for July and August when it was just above the 
threshold of 75.2°F. The decreases in the average temperatures 
occur after a bypass option is implemented, but the average 
maximum temperature decreases occur after the vegetation has 
become fully established. 

April Impacts 

The predicted April temperatures are compared in Figure 7-59 
for the present conditions and short and long bypass options. The 
lowest temperatures in the lake segment (17) and downstream (18 


Average 



4 5 6 17 18 19 20 21 22 23 24 25 26 27 28 29 

Model Segment 

• No Bypass (1A) - Unvegetated Long Bypass (2B) Vegetated Long Bypass (3B) 

— No Bypass (IB) Vegetated Short Bypass (3A) Alamitos (Seg 15 and 16) 

□ Unvegetated Short Bypass (2A) 


Average Maximum 



4 5 6 17 18 19 20 21 22 23 24 25 26 27 28 29 

Model Segment 

• No Bypass (1A) - Unvegetated Long Bypass (2B) Vegetated Long Bypass (3B) 

— No Bypass (IB) Vegetated Short Bypass (3A) Alamitos (Seg 15 and 16) 

□ Unvegetated Short Bypass (2A) 


Figure 7-59 April temperature 
in Guadalupe Creek, Almaden 
Lake, and through the Upper 
Guadalupe River during dry/ 
median year (Jones and Stokes 
Associates, 2004) 
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to 23) were predicted for the vegetated long bypass. The average 
temperature for April in the lake segment for the vegetated bypass 
(61 °F) improves conditions for juvenile steelhead rearing from 
suboptimal to optimal and from unacceptable to suboptimal 
for emigration. The average maximum temperature in the lake 
segment decreases by about 5°F to 64°F, which is at the upper 
end of the optimal range for juvenile rearing of steelhead and 
for Chinook salmon. The downstream reaches for the vegetated 
long bypass were predicted to be in the optimal range for juvenile 
steelhead, which is an improvement from current conditions when 
the reaches at and below the Alamitos Drop Structure (18 to 20) 
can have average maximum temperatures above the optimal range 
for juvenile steelhead. 

Summer Impacts 

The comparison of the scenarios for Almaden Lake (Segment 
17) predict that summer temperatures decrease about 7.9 to 
8.3°F for the bypass with mature vegetation. This segment is 
upstream of Guadalupe Creek, so there is no difference in lake 
temperatures between the results for Scenarios 1A and IB (Figure 
7-58). The short and long bypass options across the lake are the 
same, so the difference is whether the bypass is vegetated or not. 
The improvement is less for the average maximum temperature, 
which would be above 75 °F in July and August even with mature 
vegetation. 

The model predicted a decrease of 0.4 to 0.5°F in the average 
monthly water temperature in the summer months (June-August) 
for Scenario 1B after the new plantings on lower Guadalupe Creek 
had grown to maturity for the segment above the Alamitos Drop 
Structure (Segment 18 in Figure 7-57). The short bypass was 
predicted to result in an additional decrease of 0.9 to 1.3°F in the 
average monthly water temperature in Segment 18 and a further 
decrease downstream at Segment 23 of 0.2 to 0.3°F. The long 
bypass was predicted to decrease the average monthly temperature 
at Segment 23 by 0.8 to 1.0°F. The August temperatures above 
the Alamitos Drop Structure would be just about 72°F, instead 
of over 75 °F (Figure 7-60). The predicted average and average 
maximum August temperature are predicted to still be in the 
suboptimal range for juvenile rearing of steelhead. However, 
this is a marked improvement from present conditions when the 
average maximum temperature in the lake and the reach above the 
Alamitos Drop Structure was predicted to exceed the unacceptable 
range of 77 °F. 
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Average 



4 5 6 17 18 19 20 21 22 23 24 25 26 27 28 29 

Model Segment 

• No Bypass (1A) - Unvegetated Long Bypass (2B) Vegetated Long Bypass (3B) 

— No Bypass (IB) Vegetated Short Bypass (3A) Alamitos (Seg 15 and 16) 

□ Unvegetated Short Bypass (2A) 



4 5 6 17 18 19 20 21 22 23 24 25 26 27 28 29 

Model Segment 

• No Bypass (1A) - Unvegetated Long Bypass (2B) Vegetated Long Bypass (3B) 

— No Bypass (IB) ^ Vegetated Short Bypass (3A) Alamitos (Seg 15 and 16) 

□ Unvegetated Short Bypass (2A) 


Figure 7-60 August 
temperature in Guadalupe 
Creek, Almaden Lake, and 
through the Upper Guadalupe 
River during dry/median year 
(Jones & Strokes Associates, 
2004) 


At Segment 23, there is a decrease in temperature of only 0.2 to 
0.3°F for the short bypass and 0.8 to 1.0°F for the long bypass. 
The average temperature in the summer is about 70°F and the 
average maximum is 72 to 73°F. The predicted temperatures 
further downstream in the bypass modeling results (Segment 24) 
show an increase to about 74°F for the average and above 80°F for 
the average maximum.). However, this modeling did not include 
the planned improvements to these reaches under the Upper 
Guadalupe River Project. 


Downstream Impacts 

Temperatures further downstream are expected to improve when 
Segment 24 (Reach 10B of the Upper Guadalupe River Project) 
is restored and revegetated, resulting in improved temperature 
conditions for at least 3.5 miles along the Guadalupe River. The 
predicted improvement in temperature based on modeling is 
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discussed in this section. Separate modeling was conducted to 
evaluate the effects of the additional riparian planting as part of 
the Upper Guadalupe River Project (Jones and Stokes Associates, 
2003). Two conditions were simulated: the locally preferred 
project (LPP) and an accelerated LPP project that would be 
constructed in 11 years instead of 25 years, and has additional 
vegetation. Temperature results from this study for the river 
reaches below the Alamitos Drop Structure show that average 
hourly temperatures in August were predicted to decrease by 5°F 
in Reach 10B (approximately the same as segment 24) after full 
vegetation growth. The predicted daily maximum temperature 
was predicted to decrease from the unacceptable range to the 
suboptimal range (below 77°F for rearing of juvenile steelhead), as 
seen in Figure 7-61. 

The predicted April temperature in Reach 10B after 
implementation of the LPP project (Figure 7-62) show that the 


Figure 3. Average August Daily Maximum Water Temperatures 
for the LPP during the Dry/Median Year 



Reach 

♦ P re project Year 12 —Year 25 ~~ Year 65 [ 


Figure 7-61 Predicted August 
Temperatures Results for 
Guadalupe River Reaches from 
the Upper Guadalupe River 
Modeling Simulations for a) the 
locally preferred project (LPP) and 
b) the accelerated LPP project 
(Jones and Stokes Associates, 
2003) 


Figure 4. Average August Daily Maximum Water Temperatures 
for the Accelerated LPP during the Dry/Median Year 
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Figure 23. Average Daily Maximum Water Temperatures for April of the 
Dry/Median Year, Postproject 
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Figure 24. Average Daily Maximum Water Temperatures for April of the 
Dry/Median Year, Postmitigation 



12 12 11B+C 11A IOC 10B 10A 9 8 7 6 


Reach 


• Preproject 

-LPP (Year 65) j 

■ ■ Accelerated LPP (Year 51) 

tm Suboptimal Temperature Range for Steelhead Smolts 1 


Figure 7-62 Predicted April 
Temperatures Results for 
Guadalupe River Reaches from 
the Upper Guadalupe River 
Modeling Simulations for a) after 
implementation of the locally 
preferred project (LPP) and b) 
after additional riparian planting 
(Jones and Stokes Associates, 
2003) 


average daily maximum temperature would be in the suboptimal 
range for migration of steelhead smolt, instead of the unacceptable 
range (over 66.2°F). After establishment of additional riparian 
planting, both the LPP and accelerated projects would decrease to 
about 63 °F. The average hourly temperature in Reach 10B after 
additional riparian vegetation are fully established would decrease 
to the optimal range for migration of steelhead smolts (44.6 to 
59.9°F) and the optimal range for rearing. 

Summary of Temperature Modeling Results 
The temperature modeling shows that the improvement occurs 
primarily in lower Guadalupe Creek due to the mitigation project 
after the vegetation matures and in Almaden Lake and the reach 
above the Alamitos Drop Structure after vegetation matures. 
Overall, comparison to the temperature requirements shows that 
conditions in April change from unacceptable to optimal for 
steelhead out-migration and would be less than the unacceptable 
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limit in the summer for rearing. Between the months of 
May through July, average temperatures are unacceptable for 
steelhead migration, but suboptimal for rearing and less than 
the unacceptable range for Chinook salmon. The vegetated short 
bypass across the lake improves temperatures there, but has a 
limited effect on the downstream reaches (Segments 18 through 
20). After the vegetation on the long bypass has been established, 
the April temperatures improve to optimal for rearing of steelhead 
in the lake and downstream reaches and are within the suboptimal 
range in August. 

7.4.3.2 Decreased Predation of Juvenile Steelhead 
Species 

Common species in the lake include largemouth bass, bluegill, 
catfish, and carp as noted in a description of San Francisco fishing 
areas (Raffo, 2003). Largemouth bass, smallmouth bass, and 
white and black crappie may feed on juvenile steelhead, as seen 
in Table 7-17. Other species may occasionally eat the smallest 
size fry. Because piscivorous fish species are present in Almaden 
Lake, it is hypothesized that a shorter travel time through the 
lake in a defined, shallow channel would decrease predation. The 
warm-water species such as bass from the lake would be prevented 
from entering the channel by levees, although largemouth bass or 
other species could migrate from pools in the creek upstream. The 
extent of predation is not known, but could be investigated from a 
gut survey of captured fish. 

7.4.4 Potential Issues with Lake Bypass 

7.4.4.1 Routing of Flood Flows 

Flow data from the flow gauge on Alamitos Creek at Graystone 
Lane show that peak flows of over 1,000 cfs have occurred in years 
with sufficient rainfall. The peak daily flow in 2004 was 1,050 cfs; 
the daily average flow ranged from 5.2 cfs to 285.8 cfs (SCVWD, 
2005). The 1 percent flow for this creek was estimated to be 7,804 
cfs (Saah, 1994); peak flows over 3,000 cfs occurred in 1955, 

1958, and 1995 based on available data. Thus, provision for flood 
flows would need to be made such as allowing overflow into the 
lake via a floodgate to avoid damage to the creek levees. 

7.4.4.2 Sedimentation during High Flows 

Under present conditions, coarse sediment, mostly gravel, drops 
out at the confluence of Alamitos Creek and Almaden Lake. 
Suspended solids pass through the lake. The bypass could be 
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Table 7-17 

Characteristics of Selected Warm-water Fish Species 


Fish Species 

Would they eat 
juvenile steelhead? 

Temperature Ranges (°F) 

Maximum 

Size 

(inches) 

Feeding Habit 

Black bullhead 

No (even though fish 
are in diet, unlikely to 
consume steelhead) 

Prefer 60-82 

18 

Both young and adult black bullhead 
eat insects (all stages), clams, 
snails, waterfleas and other small- 
crustaceans, crayfish, leeches, and 
even plant material. Adults eat small 
fish, including other bullheads, but 
fish are a small part of their diet. 

Brown bullhead 

No (even though fish 
are in diet, unlikely to 
consume steelhead) 

Prefer 60-70 

14 

Feeds on molluscs, insects, leeches, 
crayfish and plankton, worms, algae, 
plant material, and fishes. 

Common carp 

No (even though fish 
are in diet, unlikely to 
consume steelhead) 

37-90, can tolerate 
temperatures up to 96 
(optimal 80-84) 

48 

Carp are omnivorous and eat insect 
larvae, crustaceans, mollusks, and 
fish. 

Channel catfish 

Yes 

50-90, can tolerate 
temperatures up to 96 
(prefer 75-80) 

51 

Feeds primarily on small fish, 
crustaceans (e.g. crayfish), clams and 
snails; also feeds on aquatic insects 
and small mammals. 

Green sunfish 

Yes (possibly very small fry) Prefer 73-91; optimal 
temperature 82; can 
tolerate up to 97 

11 

Feeds on insect larvae, small snails, 
small crayfish, plant material, and 
small fish (including their own larvae). 

Pumpkinseed 

No (even though fish 
are in diet, unlikely to 
consume steelhead) 

39-72 

15 

Feeds mainly on worms, crustaceans 
and insects, but may also feed on fish 
fry and other vertebrates. 

Bluegill 

No (even though fish 
are in diet, unlikely to 
consume steelhead) 

32-97; optimal 84-86 

16 

Feeds on snails, small crayfish, 
insects, worms and small minnows. 

Smallmouth bass 

Yes 

Prefer 70-80, can tolerate 
temperatures up to 95 

27 

Feeds on crayfish, fishes, and aquatic 
and terrestrial insects. 

Largemouth bass 

Yes 

Prefer 75-86, can tolerate 
up to 97 

38 

Feeds on fishes, crayfish, frogs, 
crustaceans, and insects. 

White crappie 

Yes (small ones) 

Prefer 50-75, can tolerate 
temperatures >80 

20 

Feeds on fish, insects, and 
crustaceans. 

Black crappie 

Yes (small ones) 

Prefer 50-75, can tolerate 
temperatures >80; 
optimum <70 

19 

Feeds on fish, insects, and 
crustaceans. 


Froese, 2005a, 2005b, 2005c, 2005d, 2005e, 2005t; Luna, 2005a, 2005b; Michigan Department ot Water Resources, 
2001; Missouri Department of Conservation, 2002; North American Native Fishes Association, 1 974; North Carolina State 
University, 2005; Ohio Department of Natural Resources, 2005; Rook, 1999a, 1999b; South Dakota State University, 2005; 
University of Minnesota, 2002, 2004). 

subject to sedimentation, decreasing its depth, depending on its 
gradient and energy slope. Quantities of sediment generated by 
flood flows along this creek have not been estimated. A survey 
of the creek in 2003 showed that there are reaches where erosion 
is likely to occur during high flows (TetraTech Inc., 2003a). 

Several of the tributaries to Alamitos Creek have drop structures 
to reduce sediment entering the creek such as Golf and Randol 
Creeks, which are cleaned out periodically by the SCVWD as 
part of the stream maintenance program. For example, sediment 
was removed in the 1980s and 1990s from Golf, Greystone, and 
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Randol Creeks. In 2004, 1,000 yd 3 sediment was removed from 
Alamitos Creek at Graystone Lane as part of an SCVWD channel 
modification and bank protection project. Estimation of the 
sediment yield for the creek would be needed to properly design 
the bypass. 

The transport of more gravel downstream from the lake could be a 
potential benefit with respect to protection of the stream bottom 
from scouring and to increase the supply of gravels for salmonid 
spawning and macroinvertebrate production. However, the gravel 
from both Alamitos and Guadalupe Creeks has elevated mercury. 
A change in the creek gradient and channel configuration such 
that the coarse sediment does not drop out at the upper end of 
the lake could result in transport of more sediment with elevated 
mercury to the Guadalupe River. Samples from the deposition 
area at the upstream end of Almaden Lake in 2004 had total 
mercury of 16.45 mg/kg dry weight (Tetra Tech Inc., 2005). 

The impounded reach below the lake results in deposition of 
additional mercury-bearing sediment (8.7 to 39.3 mg/kg dry 
weight) (Tetra Tech Inc., 2005). While suspended sediment is 
transported over the Alamitos Drop Structure in winter storm 
events, the impounded reaches do increase deposition of the 
coarse sediment, which in this area has elevated mercury from 
the former mining area. Under present conditions, Dashboards 
are added to the Alamitos Drop Structure to increase the water 
level behind the structure. Sediment builds up behind the boards 
and the drop structure. To reduce the impact of mercury-bearing 
sediment on the downstream river reaches, sediment could be 
removed from behind the drop structure prior to the start of the 
wet season. There may be alternative designs for the bypass that 
could accomodate sediment capture ahead of the drop structure. 
There may be opportunities to reuse sediment removed in upland 
settings, but regulatory approval would need to be obtained for 
such actions. 

7.4.4.3 Impact to Existing Park and Planned Future 
Improvements 

The schematic diagram of the bypass across Almaden Lake used in 
the temperature modeling was shown in Figure 7-49. A detailed 
design of the short bypass has not yet been generated. There are 
a number of features in the lake area that need to be considered 
including the beach on the western side and the boat launch ramp 
on the eastern side. Proposed ideas for improvement include an 
expanded marina to accommodate boat rentals, increased picnic 


7-100 


March 2006 


Santa Clara Valley Water District 


6 



Guadalupe Watershed Stewardship Plan 


Alamitos Creek Watershed Management Unit 


area, and bocce ball courts (Dando, 2003). Connections to 
nearby trails along Guadalupe Creek and to the Almaden Light 
Rail Station are also proposed. Changes to the planned park 
improvements may need to be made to accommodate the bypass 
to improve fish passage through the lake. Park staff have indicated 
that park plans can be made to accommodate changes needed to 
restore fish passage and eliminate the potential for anadramous 
smolt predation. 

Provision would need to be made to ensure that the remaining 
lake does not become a breeding ground for mosquitoes or 
generate hydrogen sulfide. At present, the lake is used for warm- 
water fishing on a catch and release basis. A decision would need 
to be made on whether the maintenance of a successful warm 
water fishery for public use is a desired goal for the future. 

7.4.4.4 Impacts to Aquatic Birds 

Almaden Lake is used by a wide variety of aquatic and terrestrial 
birds and other wildlife. As mentioned previously, the island is a 
bird sanctuary and is used as a nesting site by egrets and herons. If 
the island is not maintained, predators could harm the nests and 
juvenile birds. The increased riparian vegetation along the bypass 
and downstream reaches could provide additional cover and 
foraging habitat for terrestrial species including songbirds. 

7.4.5 Uncertainties 

7.4.5.1 Temperature Predictions 

Temperature modeling results are sensitive to assumptions made 
about the extent of mixing in the lake. The modeling of the bypass 
options used a revised proportion of flow to the outlet than in the 
previous modeling. The 2004 modeling used the assumption that 
70 percent of the water leaving the lake was from the surface layer 
and 30 percent from the bottom during the stratified months. 

The reason was that the model calibration was improved for the 
2002 and 2003 data set, but not for the 1996 data set, when this 
assumption was used, instead of the previous assumption that 90 
percent of the water was from the surface layer. No mechanism 
for the higher percentage of water from the bottom layer was 
provided, and because the lake is shallower near the outlet, it is 
more likely to have minimal to no stratification. The effect of 
more flow from the surface would be to increase the predicted 
temperatures. 
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Another assumption tested was that the effective lake volume 
might be smaller than the full volume, resulting in a faster 
response to fall cooling at the Alamitos Drop Structure than in the 
model. Some short-circuiting of water across the lake, rather than 
full mixing of the upper layer, could account for such a change in 
lake volume. This assumption was not retained in the final model 
because it did not result in improved performance of the model 
in the fall. However, short-circuiting could be a cause for the 
observed lower temperature at the lake outlet, instead of using an 
increased percentage of water from the bottom layer. 

7.4.5.2 Effect of Bypass on Methylmercury Transport 

The effect of the bypass options on methylmercury concentrations 
in the downstream Guadalupe River depend partly on the extent 
of mixing in the surface and bottom layers of the lake. The 
methylmercury concentrations are higher in the waters below 
the oxycline. The methylmercury concentration in July 2003 
in Almaden Lake near the middle was elevated (17.85 ng/L 
partly due to high suspended solids concentrations (53.8 mg/L) 
(TetraTech Inc., 2003a). In September 2004, methylmercury 
was sampled at a depth of 6 m in the lake (1.41 to 1.67 ng/L) 
(Kuwabara et ah, 2005). Production of methylmercury could 
occur in the anoxic portion of the remaining lake, but would 
decrease in the stream portion along the bypass. Oxygen could be 
added to the smaller lake segment to minimize formation of an 
anoxic zone in the water column. 

In the stream reaches of the bypass, less methylmercury could be 
transported downstream to the river than from the lake and its 
concentration would be expected to decrease with travel time. 

The measured methylmercury concentrations in Alamitos Creek 
decreased from 4.34 ng/L in the outlet of Almaden Reservoir to 
0.31 ng/L at Mazzone Drive. Methylmercury concentrations in 
April 2004 decreased from 0.55 ng/L at Harry Road to 0.28 ng/L 
above the lake and then increased slightly at the lake outlet to 0.32 
ng/L. The observed decreases in methylmercury concentrations 
along the creek are due to demethylation by photolytic processes, 
particle deposition, and uptake by biota. Similar decreases would 
be expected along the shallow bypass, as long as shading is not 
enough to stop photolytic demethylation. 
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7.4.6 Data Gaps and Potential Future 
Investigations 

7.4.6.1 Sediment Load from Alamitos Creek Upstream 
of Almaden Lake 

The sediment load from Alamitos Creek has not been quantified. 
This is an important data gap that could be filled by sediment 
modeling, as was done for Guadalupe Creek. A sediment sample 
from the deposition area at the confluence of the creek with the 
lake was collected indicating that the material was coarse sand 
to gravel (TetraTech Inc., 2005). The suspended solids fraction 
is dependent on the flow rate, increasing at higher flows. The 
large grain size material may drop out in the bypass because of 
the decreased gradient across the lake, compared to the upstream 
reach. 

The sediment transport capacity of lower Guadalupe Creek above 
the confluence was estimated based on HEC-6 modeling as 100 
tons/day for a 2 year flow, 500 tons/day for a 5-year flow, and 
1,000 tons/day for a 10 year flow (SCVWD, 2001). The median 
grain size of the sediment was 18 mm and 90 percent of the 
sediment was greater than 10mm, coarse gravel. The observed 
sediment in the deposition area below the confluence with 
Alamitos Creek was fine sand to gravel (Tetra Tech Inc., 2005). 
Measurements of the actual sediment load, other than some 
suspended solids samples, has not been done for either creek. 

The long bypass would route Alamitos Creek to or possibly 
past the Alamitos Drop Structure. Depending on the gradient, 
this option could result in an increased sediment load reaching 
the Guadalupe River. Reduction of the sediment load to the 
Guadalupe River is desired under the San Francisco Bay TMDL. 
Thus, alternative methods for reducing sediment would be needed 
if the long bypass option were extended past the drop structure. 
An additional benefit could potentially be derived from the 
construction of the bypass, if a means of avoiding the transport of 
coarse sediment over the drop structure in the large winter storms 
was developed. 

7.4.7 Alternative Approaches to 
Temperature Reduction 

Potential methods for reducing the temperature from the 
modeling study include: 
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• planting of trees along the channel upstream of Almaden 
Lake, 

• allowing the cooler water from the bottom of the lake to 
flow downstream instead of the surface water, 

• stop accretions to the Guadalupe River from the Alamitos 
Percolation Ponds, 

• move intake for the Alamitos Percolation Ponds above the 
confluence of Alamitos and Guadalupe Creeks, 

• discontinue use of flashboards at the Alamitos Drop 
Structure, and 

• divert Guadalupe Creek to downstream of the Alamitos 
Drop Structure. 

The temperature modeling shows a large benefit due to shading 
the creek. There are places where more trees could be planted 
along the upstream reaches of Alamitos Creek, although because 
the lake is warmer, planting would benefit only the upstream 
reaches. Vegetation is not the only factor, in that Guadalupe Creek 
is cooler than Alamitos even before the new trees are mature. 

Other factors are: flow rate, water depth, pool to riffle ratio, and 
extent of any accretions. Accretions are minimal, except possibly 
due to groundwater in Almaden Lake or from the Alamitos 
percolation ponds back into the backwater area. 

Increasing the proportion of bottom water to flow out of 
Almaden Lake would require pumping. Because the deep water 
in the lake becomes anoxic in the summer, there may be higher 
methylmercury concentrations in the bottom layer. Two water 
samples from Almaden Lake collected from a depth of 6 m in 
September 2004 had methylmercury concentrations of 1.41 
ng/L to 1.67 ng/L (Kuwabara et ah, 2005). A surface sample 
was not collected at the same time as the deep sample. These 
methylmercury concentrations are higher than in Alamitos Creek 
above Almaden Lake on other sampling dates (0.27 ng/L to 0.31 
ng/L). Thus, water pumped from the bottom of the lake is likely 
to have higher methylmercury concentrations than the creek in 
either the short or long bypass. 

The idea of stopping accretions from the Alamitos Percolation 
Ponds to the Guadalupe River does not seem necessary. The 
modeling used a temperature of 65 °F for this accretion at a 
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rate of 2 cfs. In the summer, this is lower than the incoming 
water temperatures from the lake or Guadalupe Creek for dry/ 
median years (Jones and Stokes Associates, 2004). As seen by the 
observed data in Table 7-15, the summer temperatures may be 
less than 65 °F at the mouth of Guadalupe Creek, but only by 
a few degrees. Thus, expense to prevent loss of water from the 
percolation ponds to the river would not provide a significant 
benefit from a temperature perspective. 

Moving the intake of water to the percolation ponds above the 
confluence with Guadalupe Creek would result in more of the 
warm water from Almaden Lake going into the ponds, rather than 
the cooler water. Such a change would require installation of new 
piping, but would be a benefit from a temperature perspective. 

It would be possible to make this change with or without either 
bypass. 

Discontinuing the use of flashboards at the Alamitos Drop 
Structure has more implications than just temperature. The 
primary reason for the flashboards is to impound water, so 
that it can fill the ponds via gravity. Thus, unless a new pipe is 
installed at a high enough elevation in Almaden Lake or some 
other location, gravity feeding would not be possible. A pumping 
system would be required, resulting in increased cost compared 
to the present system. From a temperature perspective, not using 
the flashboards is a benefit, because the upstream channel is 
narrower and shallower, allowing a shorter travel time. Shallower 
water can heat up faster, so there is a trade-off, which could be 
evaluated with further temperature modeling. The temperature 
increase due to the shallower water could potentially be offset by 
planting along the banks of the new channel, at least on the side 
opposite the percolation ponds. Another benefit of not using the 
flashboards is that large volumes of sediment would not build-up 
on the upstream side of the boards. This sediment is transported 
downstream by winter flood flows after the boards are removed, 
usually in December. Because this sediment has elevated mercury, 
it represents a significant source to the Guadalupe River, as 
documented by sampling in 2004. If the flashboards are retained, 
improvements from a mercury perspective could be achieved by 
removing the sediment prior to removing the boards in the winter. 
Overall, removing the flashboards seems beneficial, depending on 
the cost of an alternative system to fill the percolation ponds. 

The last alternative of diverting Guadalupe Creek to downstream 
of the Alamitos Drop Structure was not simulated in the 
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temperature modeling. It has several drawbacks. First, the 
sediment load is significant and it has elevated mercury, which 
would then be transported directly into the Guadalupe River. 
While this alternative would cool the upper part of the river, 
the channel back to Almaden Lake and Alamitos Creek would 
be warmer, because the water from Guadalupe Creek is usually 
cooler than from the lake. This configuration may be less desirable 
for migrating juvenile smolts that venture up Alamitos Creek. 
New channel configurations or piping would be required at 
additional cost. Consideration would need to be made to be sure 
that the percolation ponds could be filled either via gravity or 
by additional pumping. Most of the temperature increase was 
attributed to crossing Almaden Lake; this alternative does not 
improve that condition. Thus, from a temperature, sediment, and 
mercury perspective, this alternative is not desirable. 

7.4.8 Other Alternatives 

Increased planting to shade the banks of Alamitos below the 
lake and the downstream river reaches would help to lower 
temperatures, and does not require construction of either bypass. 
Planting in Segment 24 and 25 is already planned as part of the 
Upper Guadalupe River Project. Temperature modeling discussed 
previously shows the benefit in reduced temperatures of the 
additional vegetation. There may also be opportunities to include 
additional riparian trees into the design for the new private 
development along Coleman Road and Almaden Parkway. 

One possibility to enhance the fishery for steelhead is to promote 
spawning on upper Guadalupe Creek, rather than Alamitos 
Creek. The creek has cooler temperatures than Alamitos Creek 
and the upper tributaries have more water and areas with suitable 
gravel beds. Channel modification to provide an attraction, such 
as suitable flows, to encourage returning steelhead to migrate up 
Guadalupe Creek may be possible, although removal of some of 
the sediment deposition at its mouth may be needed. Because the 
fish generally return to their original spawning grounds, a physical 
barrier diverting them to Guadalupe Creek may be needed. 

7.4.9 Additional Watershed Stewardship 
Issues 

There are additional opportunities for stream restoration to 
improve conditions for fisheries, including steelhead trout, on 
Alamitos Creek and to enhance the riparian habitat in the stream 
corridor. The creek can be divided into five sections with different 
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needs and potential for enhancement. The five reaches described 
are shown in Figure 7-63. 

Reach 1 of Alamitos Creek extending from Almaden Lake to 
Harry Road (also called McKean Road) has the most potential 
for restoration. The District has an easement along this portion 
of the creek, and there is a low flow channel and provision for 
higher flows along the floodplain within the right of way. There 
are set-back levees on the south side of the creek along most of 
this section, and buildings are located back from the edge of the 
floodplain. This section of the creek has reaches with alternating 
riffles and pools and a few patches of wetlands and dense in- 
stream vegetation (See Figures 7-5 and 7-6). The sections of the 
creek where there is open land in the floodplain provide more 
opportunities for stream restoration. Improvements could be 
made in places where the creek is susceptible to bank erosion and 
where there are remaining fish barriers. Existing fish barriers are 
shown in Figure 7-47. Erosion control measures were recently 
implemented along the bank upstream of the confluence of 
Greystone Creek, but there are other places with undercut and 
eroding banks such as just upstream of the confluence with 
Calero Creek and upstream of the confluence with Randol Creek. 
Most of the creek has well-established riparian vegetation along 
most of its channel, but there are reaches where riparian habitat 
could be improved (See Figure 7-8 for an example reach with 
a sparse canopy). There are several places where non-native, in- 
stream vegetation (particularly Arundo donax) is present such as 
at the footbridge crossing over Alamitos Creek upstream of the 
confluence with Randol Creek. Vegetation along the stream banks 
could be enhanced where sparse to shade the creek and provide 
cover and foraging habitat for birds and other terrestrial species. 

On Reach 2 of Alamitos Creek between Harry Road and the 
bridge at the northern end of the town of New Almaden, the 
northern Bertram Road bridge, there is no District easement 
and the land is owned by multiple private parties. This reach 
has only one channel, often incised with steep banks, and places 
with extensive in-stream vegetation (particularly Arundo donax). 
An example of Arundo donax is shown in Figure 7-11, although 
it has not encroached across the entire stream at this location. 
There are several culverts at road crossings and other barriers 
that may hinder fish passage. Improvement of reaches without 
easements would require agreements with present landowners. 
However, there are more opportunities for restoration along this 
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Figure 7-63 Location of Reaches on Alamitos Creek to Evaluate Stewardship opportunities 
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section of the creek than in the town of New Almaden, because 
the land bordering the creek is mostly relatively flat, range land, 
and there are few buildings close to the creek. If sufficient land 
were available beyond the existing channel width, there could 
be opportunities to reintroduce sinuosity to the stream channel, 
although that could require purchase of land. Examples of other 
improvements for the reach include removal of the patches of 
extensive non-native, in-stream vegetation (particularly Arundo 
donax) such as south of Harry Road and downstream of an outfall 
to the east bank of the creek protected by sand bags near the 
confluence with Chillanian Gulch. 

On Reach 3 of Alamitos Creek within the town of New Almaden 
between the two Bertram Road bridges, there are also no 
District easements. With the exception of a small reach with 
an abandoned channel from past flooding, most of this section 
has one channel with steep, high banks subject to erosion. This 
section is quite dark due to extensive shading by large trees along 
most of the banks, as seen in Figure 7-12. Changes to the creek 
channel in the town of New Almaden would be more difficult 
to implement because of the steep banks and the fact that some 
buildings are located close to the creek. Erosion control measures 
are needed to protect some of the properties, in addition to the 
existing retaining walls. Such measures may also help to reduce the 
sediment load to the creek. 

On Reach 4 of Alamitos Creek upstream of the Almaden 
Road bridge, which is just upstream of the southern Bertram 
Road bridge at the south end of the town, to the end of the 
Hacienda Furnace Yard, the creek has one narrow channel with 
riprap protecting the western bank where mercury mine waste 
was buried. The District has a narrow easement along part of 
this reach. The Hacienda Furnace Yard is within the Almaden 
Quicksilver County Park. Upstream of the town opposite the 
Hacienda Furnace Yard, there are deposits of calcines in the 
creek bed and on the steep, eastern slope of the creek, as shown 
in Figure 7-15. This area is part of a large landslide, which has 
caused the road to slip so that it is now one-lane. Removal of the 
calcines and stabilization of this slope would reduce the potential 
for mercury-bearing sediment to reach the creek. Following 
removal, trees could be planted to help secure the slope and shade 
the creek. Such a project would need to be conducted jointly with 
the County and the District. The County is interested in making 
improvements to this area. 
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Reach 5 from the upstream end of the Hacienda Furnace Yard 
to the outlet of Almaden Reservoir has a wide, natural channel 
form, and flows through a forested area with patches of open 
areas. Stream restoration efforts are not needed in this reach, 
except for reduction of methylmercury from the reservoir. The 
District is evaluating methods for decreasing the concentrations of 
methylmercury in the reservoir 

7.5 Data Gaps Analysis 

7.5.1 Availability of existing data 

The collection of existing data for the Guadalupe Creek watershed 
management unit report was aided by data collection efforts that 
were undertaken as part of the Guadalupe River mercury TMDL 
study. The documentation of sources for existing information 
is addressed in the references appendix. It is important to note 
that the project team identified many inconsistencies and 
uncertainties in the existing data compiled for this project. These 
inconsistencies and uncertainties are not fatal for use of this 
information in an indicators assessment context; these gaps will 
need to be addressed for continued use in a planning context. 
Examples of these inconsistencies and uncertainties include the 
riparian corridor mapping data, channel type mapping data, and 
watershed management unit specific flood damage information. 
The accumulated physical library and electronic information (with 
meta data) will be transferred to the District at the conclusion of 
the project (July 2005). 

7.5.2 Description of data gaps 

Data gaps existed for each of the District mission objective areas. 
The district and others are already addressing some of these data 
gaps. However, many of the identified data gaps will need to 
be addressed as priority projects before feasibility studies and 
implementation plans can move forward. 

7.5.2.1 Recreation/Trails 

Trail opportunities were delineated based on geographical 
information. This limited the Project Team from making 
actionable recommendations. A ground survey of creekside trail 
corridors would help identify feasible opportunities for future 
recreational development. A considerable portion of land along 
Alamitos Creek is privately owned, so potential access is mostly 
in the upper watershed. Joint discussions between the District, 
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County, and Mid-Peninsula Regional Open Space District may 
help to identify feasible locations for trails. 

7.5.2.2 Hydrology/Geomorphology 

There are significant uncertainties regarding channel modification 
information provided by the District through the Waterways 
Management Model. The District should consider updating the 
model through a series of simple reconnaissance style surveys 
to document channel modification status and recent removal 
of fish barriers. The survey to update the database should use a 
consistent format that addresses all components of the channel 
(e.g., bottom, sides, floodplain), and a consistent set of material/ 
treatment conditions. It can be said that there is a high degree 
of uncertainty in all historic records. This change has seriously 
impeded the Project Team’s ability to research historical hydrologic 
information. 

Until 2003, there were no downstream gauges on Alamitos Creek, 
so creek flows were not tracked separately. A new continuous flow 
gauge was recently installed above the confluence of Alamitos 
Creek and Almaden Lake. Addition of a continuous turbidity 
gauge would provide information needed to calculate actual 
suspended sediment loads. Sediment load information would be 
helpful in evaluating options for a bypass at Almaden Lake or the 
Alamitos Drop Structure and in planning for sediment removal 
and maintenance. 

7.5.2.3 Water Supply (Source Water Quality 

Water supply information was readily available through District 
documents. However, with recent homeland security policies in 
place a good deal of information is no longer accessible (e.g. water 
conveyance infrastructure). District policy on these issues was 
unclear and assumed to be that such information was restricted 
and outside the relevant scope of the Stewardship Project. 

7.5.2.4 Flood Protection 

The project team was unable to obtain updated information on 
floods and damage amounts that are organized by watershed 
management unit. Therefore these indicators currently must be 
assessed on a broader less quantitative scale. To evaluate flood 
amounts and damage the District will need to catalogue flood 
events by watershed management unit. This will be especially 
important to correlate flood data with other relevant watershed 
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indicators that are subject to change over time such as percentage 
of impervious cover. 

Another obstacle to the Project Team’s data resources was the 
modification of the ALERT data system, which only allows 
the user to search records from 2002 to the present. This made 
research difficult from a flood protection perspective because the 
Team was unable to search historical information for events when 
the flood stage was neared or surpassed, such as high flows at the 
outlet from Almaden Reservoir. 

7.5.2.5 Ecosystem Health 

Data on the extent and type of riparian vegetation would be well 
served by ground truthing. This practice would reduce uncertainty 
in the data while at the same time identify areas for riparian 
management, planting, restoration, and monitoring. In addition, 
District staff noted the need for a more complete and consistent 
survey for erosion repair sites, channel instabilities, and creek 
channel field surveys. 

Data sources on fish barriers were deemed unreliable based on 
discrepancies between electronic information and structures seen 
in the field. Ground truthing, like that performed for riparian 
corridor verification, would be valuable in identifying previously 
unmentioned barriers and those barriers that have been removed 
successfully. When fish surveys are done on a waterbody for a 
District project, the types of fish species could be incorporated 
into a watershed management unit stewardship database. 

Additional field measurements of temperature, dissolved oxygen, 
and depth profiles in Almaden Lake and the impounded reach 
between the confluence of Alamitos and Guadalupe Creeks and 
the Alamitos Drop Structure would be helpful in determining the 
extent to which these reaches act as an impediment to fish. 

7.6 Vision Statements 

7.6.1 Purpose and Uses of Vision 
Statements 

The purpose of including vision statements in the Stewardship 
Plan is to encourage the public and the policy makers to think 
about water resources goals for each WMU, to encourage land 
use decision-makers, land owners, community activists and others 
to work in concert toward a desired future that supports water 
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supply, flood protection, watershed health, recreation, trails and 
open space-related interests. 

The statements are based on the assessment of historical and 
existing conditions in the watersheds, as well as limited input 
received from both internal and external stakeholders throughout 
the planning process. They serve as inspirational guidance to foster 
collaboration, to promote water resources interests and to guide 
site or reach specific projects/programs. 

7.6.2 Scope and Limitations for this Round 
of Visioning 

Recognizing the differences among the creeks, time and budget 
limitations, visioning approach applied at the each WMU are 
different (see Table 7-18 for details). Working with members 
of Stewardship Planning Advisory Workgroup, the project team 
interviewed eight individuals who are knowledgeable about on¬ 
going efforts in individual watersheds in this watershed area 
during the spring of 2005. These include representatives from 
Santa Clara Valley Water District, Santa Clara County Parks 
Department, the City of San Jose, Friends of Guadalupe Gardens 
and the Guadalupe Coyote Resource Conservation District. 
Refining the visioning statement should include interviewing 
creek-side land owner associations, such as Woodside of Almaden 
Homeowners Association as well as creek groups such as Friends 
of Alamitos Creek. 

The statements are not final because of the limited number of 
interviews. Further and broader outreach to stakeholders are 
essential for developing a more comprehensive and coherent vision 
for each WMU. Users are advised to start with the reflections 
presented in this chapter, and refine these statements based on 
best available information. 


Table 7-18 

Visioning Approach for Each WMU within the Guadalupe Watershed Area 


Watershed 



Management Units 

Visioning Approach 

Notes 

1. Alamitos Creek 

Stakeholder interviews or focused 
group 

A pilot to be followed for developing vision statements for 
other WMUs. 

2. Guadalupe Creek 

Project Team to Draft Vision 
Statements 

Draft can be refined as a part of the implementation process. 

3. Los Gatos Creek 

Same as above 

Same as above 

4. Guadalupe River 
Main Stem 

5. Alviso / Bayland 

Defer to Guadalupe Watershed 
Integration Workgroup (GWIWG) 
Defer to Salt Pond Restoration 

Strong presence of GWIWG. 

Bayland Area is a part of the salt pond restoration effort, its 

Areas 

Efforts 

vision needs to be developed in the context of that effort. 
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7.6.3 Background Information 

At the headwaters of the Guadalupe River, the Alamitos Creek 
WMU represents the least developed portion of the Guadalupe 
WMA. About eighty percent of the land is dominated by open 
space, parks, seventeen percent residential development along 
McAbee, Golf, Greystone, Randol Creeks, two percent ranching 
along reaches upstream of Harry Road and along the Calero and 
Santa Teresa Creek tributaries. 

In addition to the transition from an agricultural to suburban 
land use, Alamitos Creek WMU has been strongly affected by the 
historic mercury mining in its watershed. Mine wastes are still 
present in portions of the watershed creeks and stream banks, and 
runoff from the former mining area discharges via tributaries into 
the reservoir and creeks. The mouth of Alamitos Creek (as well as 
the WMU boundary) ends at Lake Almaden. Lake Almaden was 
formed by expansion of a former gravel quarry and is immediately 
upstream of the confluence with Guadalupe Creek. It is at this 
point that Guadalupe River begins. 

Alamitos Creek is a designated FAHCE stream to provide habitat 
for Chinook and possibly Steelhead. Because coldwater fish (trout) 
have been reported in the higher elevation creeks of the WMU, 
it has been anticipated that steelhead may be a fish that would be 
able to colonize the stream as well. Preventing the realization of 
this anadromous fishery are the present barriers to fish passage. 
While recent projects have removed some barriers to fish passage 
below the reservoirs, others remain to prevent fish migration. 

Alamitos Creek WMU has a significant trails system. Almaden 
Quicksilver County Park, Calero County Park, Santa Theresa 
Park, and Sierra Azul Open Space allow for recreation 
opportunities for all visitors. Recreation ranges from hiking 
and fishing to water skiing on Calero Reservoir. Trails are also 
present along many of the lower reaches of Alamitos Creek. One 
substantial area of missing streamside trail is from the confluence 
of Santa Theresa Creek and Calero Creek upstream to the Calero 
Reservoir. Parcels in this region are all privately owned so future 
trail development is doubtful. 


7.6.4 Vision Statement 


The vision for Alamitos Creek watershed management unit is that 
of a sustainable source of local water supply through optimizing 
reservoirs, lakes, and groundwater recharge operations; a living 
stream without man-made barriers that support coldwater 
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fish and other special status species and with reduced mercury 
contamination, and improved stream functions that provides 
healthy, vegetated banks and riparian corridor, and well-managed 
floodplain; a high quality of life with open space and access to 
trail networks for hikers and bikers. Key water resources features 
are integrated into general or comprehensive plans or area-specific 
plans or zoning or other land use decision-making tools; and 
community-based stewards continue to thrive to protect and 
enhance water resources in the area. Specially, the vision consists 
of: 

Reservoirs, lakes, and groundwater recharge potentials 
optimized for providing quality and sustainable local water 
supply. The flow over the natural stream bottom in Alamitos 
Creek continues to provide water through percolation for recharge 
of the regional water supply groundwater basins. 

A stream without man-made barriers that impede natural flow 
up to Almaden Reservoir that supports native fish populations. 

Historic fisheries on Alamitos Creek are restored, including 
steelhead trout in the reaches between the creek’s confluence with 
Guadalupe Creek and the outlet from Almaden Reservoir. 

Healthy, vegetated banks and riparian corridor. Extensive 
non-native, in-stream vegetation (particularly Arundo donax) 
is removed in the reaches of the creek upstream of Harry Road. 
Banks are stabilized to help reduce mercury contamination to the 
creek and the Bay. 

Existing well-established riparian vegetation along part of 
Alamitos Creek are retained and riparian corridor along the stream 
banks are expanded to support terrestrial and aquatic habitat, to 
allow natural meandering of the creeks. 

Reduced effects of mercury contamination. Building on the 
Mercury TMDL work, efforts are taken to reduce existing source 
and other sources of mercury, such as urban runoff, in this system. 

Continued flood protection while improving stream function. 
Existing flood protection is maintained and stream functions are 
improved with continuous riparian corridor, thriving fishery, and 
floodplains are managed to provide space for natural meandering 
of the stream to occur. 

Continued protection of open space. Existing open space is 
protected and enhanced. Careful land use planning is exercised 
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to ensure the high quality, natural environment found in the 
majority of the watershed. 

Abundant recreation opportunities and a network of 
streamside trails for bikers and hikers. Recreational trails 
are integrated into the stream side in ways that respect private 
land owner rights while providing access for recreational uses 
(including biking) and preventing erosion and water quality 
degradation. 

Maintain and build on existing partnerships and interagency 
cooperation. Stakeholders in the WMU continue to work 
together to foster partnerships and improve interagency 
cooperation building on existing efforts such as SCVURRRP, the 


WMI and FAHCE. 
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8.1 Location and Overview 

The Guadalupe Creek Watershed Management Unit (WMU) 
consists of the area above the Guadalupe Reservoir and adjacent 
to Guadalupe Creek and its tributaries downstream. The 
Guadalupe Creek WMU is centered in the Guadalupe Watershed 
Management Area (WMA) between the Alamitos Creek WMU 
and the Los Gatos Creek WMU. In addition to Guadalupe 
Creek, other creeks in the WMU are Rincon Creek, North Los 
Capitancillos Creek, Hicks Creek (also known as Cherry Springs 
Creek), Shannon Creek, and Pheasant Creek. 

The Guadalupe Creek WMU lies in the south-central portion 
of the Guadalupe WMA. Portions of the cities of San Jose and 
Los Gatos are included in the extreme northern sections of the 
Guadalupe Creek WMU. The southern two-thirds of the WMU 
are under the jurisdiction of Santa Clara County (Figure 8-1). In 
the county jurisdiction Midpeninsula Open Space and Almaden 
Quicksilver County Park control a majority of the land. 

The highest point in the WMU is Mount Umunhum (3,486 feet). 
90 percent of the basin is contained within the eastern Santa Cruz 
Mountains. The remaining 10 percent consists of Santa Clara 
Basin valley floor. The drainage basin is approximately 15.2 square 
miles. The level of development in the WMU varies between the 
undeveloped mountainous region and the highly developed urban 
valley floor. The geology of the upland region is dominated by 
the Franciscan formation and is highly erodible due to fracturing 
and faulting of the sandstones, shales, and other sedimentary 
formations (See Geology map). (Jones and Stokes Associates, 
2000) 

The Guadalupe Creek WMU is located to the southwest of 
the Monte Vista Fault (see Figure 1-6). To the southwest of 
the WMU is the San Andreas Fault system. The Berrocal Fault 
Zone passes through the Guadalupe Creek Basin and dominates 
the water course until Camden Avenue and Guadalupe Creek’s 
entrance into the Santa Clara Valley. (Jones and Stokes Associates, 
2000 ) 

The dominant hydrologic feature of the WMU is Guadalupe 
Reservoir, created in 1935 by the construction of the Guadalupe 
Dam. The reservoir was created for water supply and storage 
purposes. In addition to the Guadalupe Dam, the Masson Dam 
is a small diversion dam further downstream with the purpose 
of diverting water into the Los Capitancillos percolation ponds 
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Figure 8-1 Guadalupe Creek WMU city boundaries. 
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during summer flows. While the Guadalupe WMU has not 
been impacted by land subsidence, management of the creek has 
contributed water for the recharge of the groundwater aquifer. 
(Jones and Stokes Associates, 2000) 

The watershed draining to Guadalupe Creek begins on the 
eastern flank of Mt. Umunhum in the Sierra Azul portion of 
the Santa Cruz Mountains, then crosses the foothills and finally 
the alluvial plain. Guadalupe and Alamitos Creeks join below 
Almaden Lake to form the Guadalupe River. The Guadalupe 
Creek watershed can be divided into two regions: 1) an upland 
region with occasional bedrock outcrops, and 2) an alluvial plain. 
In the lower portion of the watershed, alluvial fan deposits border 
the creek and the area around the offstream percolation ponds, 
as shown in Figure 8-2. Holocene and recent stream deposits 
extend upstream along the creek, not shown on the map. These 
formations are distinguished in the recent geologic maps of the 
area (McLaughlin et al, 2001). Downstream of Camden Avenue, 
the underlying formations of the alluvial plain are alluvial fan 
and terrace deposits. The alluvial plain overlies a deep structural 
basin filled with Plio-Pleistocene and Quaternary unconsolidated 
alluvial materials. The alluvial deposits consist of well-graded, 
interbedded fine sands and silts with some gravels. The pocket 
of metasedimentary bedrock south of Shannon Creek, shown 
in Figure 8-2, belongs to the New Almaden fault block. The 
bedrock in this specific area consists of mostly Monterey shale and 
the Temblor sandstone of Miocene age with pockets of volcanic 
and igneous rocks, serpentinized ultramafic rocks of Jurassic age 
and silica carbonate. There is a similar block with these same 
formations on the eastern side of Guadalupe Creek. The silica 
carbonate rocks in this eastern area had mineralized zones that 
were mined for mercury by the Guadalupe Mine. Mercury 
mineralization is chiefly associated with serpentine intrusions 
into the Franciscan Formation, where the serpentine has been 
hydrothermally-altered to silica carbonate (Bailey and Everhart, 
1964). The naturally occurring mercury is principally in the form 
of the mineral cinnabar (mercury sulfide) in the silica carbonate. 
Because the rock types in the Franciscan Formation contain 
limestone and carbonates, soils derived from these deposits are 
alkaline, as is the runoff and mine seeps. The upland region above 
the Guadalupe Reservoir is also underlain by metasedimentary 
and metamorphic formations, chiefly belonging to the Franciscan 
Formation. Common sedimentary rock types include sandstone, 
shale, graywacke, limestone, and conglomerates. Common 


Santa Clara Valley Water District 


March 2006 


8-3 



Guadalupe Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



; ■ 

Percolation ponds (SCVWD) 

Geology (SCVWD) 

■ 

Volcanic/Igneous 

■ 

Meta sedimentary/Meta mo rphic 

■ 

Sedimentary 


Alluvium/Terrace Deposits 


Santa Clara Valley Water District 


Austrian Gulch 


Figure 8-2 Guadalupe Creek WMU geology. 
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metamorphic and volcanic rocks include chert, serpentinite, 
greenstone, basalt, and schist. Due to the common faults, there are 
numerous landslide deposits. 

The soils map, Figure 8-3, shows two types, a clay loam and a 
loam. The soils in the lower portion of the watershed over the 
alluvial fan deposits contain sands and some gravel. The portion of 
the watershed shown with clay loam soils is forested. 

8.1.1 Photo Transect 

A photographic reconnaissance was conducted by the project team 
to provide a longitudinal overview of stream channel conditions. 
Figure 8-4 provides the locations along the stream channel that 
were included in the photographic survey. The survey attempted 
to capture images to represent major segments of stream 
conditions (e.g., gradient, habitat type, channel condition). The 
photographs are presented in Figure 8-5 to Figure 8-13. 

8.2 Synthesis 

8.2.1 Relationship to Conceptual Model 

The watershed stewardship program has adopted a conceptual 
model that illustrates the relationship of resource condition 
indicators over time to the restoration decisions that will ensure 
a positive trajectory for ecosystem recovery. (Figure 8-14) The 
indicators used in this project were selected because of their 
linkage to interest areas (see Appendix D). The restoration choices 
include the range of stewardship tools described earlier in Section 
2. It is important to note that the restoration objective is not 
assumed to be pre-settlement conditions. Rather the restoration 
/ stewardship options are evaluated relative to other social, 
economic, and policy factors. The purpose of this section is to 
provide a synthesis summary for Guadalupe Creek. 

Historically, Guadalupe Creek WMU was an agricultural and 
mining community. Since urbanization began in the 1960s, the 
trend has been more toward residential development and open 
space preservation. The safeguarding of land through open space 
districts and county endeavors has allowed for a large portion of 
the upper watershed to be preserved into the future. 

Indicators suggest that hsh once used the entire length of the creek 
before the creation of Guadalupe Reservoir; although, it was an 
intermittent stream depending on the extent of rainfall. While 
the reservoir divides the upper watershed from anadromous fish 
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Figure 8-3 Guadalupe Creek WMU soil types. 
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Figure 8-4 Guadalupe Creek WMU locations of photographic reconnaissance. 
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Figure 8-5 Guadalupe Creek 
from the Meridian Avenue bridge. 
This view is upstream. The creek 
appears to be channelizing, but 
closer inspection of the substrate 
reveals extremely stable (almost 
concrete strength) soil structure. 
This is likely the cause of the 
poor riparian cover. (Location 1 
in Figure 8-4) 



Figure 8-6 Stream substrate 
at Meridian Avenue bridge. 
Substrate is primarily small 
cobble, embedded by silt. 
(Location 1 in Figure 8-4) 
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Figure 8-7 A view of 
Guadalupe Creek upstream from 
a point off of Hicks Rd. Good 
riparian coverage and canopy. 
(Location 2 in Figure 8-4) 


Figure 8-8 Channel substrate 
of Guadalupe Creek at Hicks 
Road. Substrate is mostly small 
cobble and sand. (Location 2 in 
Figure 8-4) 
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Figure 8-9 Upper Guadalupe 
Creek (GC43) at moderate flow. 
Notice the large gravel and 
cobble substrate. (Location 3 in 
Figure 8-4) 



Figure 8-10 Guadalupe Creek 
above Masson Dam in February 
2001. (Location 4 in Figure 8-4) 
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Figure 8-11 Upstream view of 
Masson Dam in February 2001. 
(Location 4 in Figure 8-4) 



Figure 8-12 Rincon Creek 
upstream of Guadalupe 

Reservoir. Rincon Creek is a 

tributary to Guadalupe Creek 
upstream of Guadalupe 

Reservoir and flows down a 
relatively straight, steep-sided 

canyon in a natural channel with 
a moderate to high gradient. 
The stream has a significant 
bedload that is gap-graded 
and includes cobbles and fine 
to medium grained gravel and 
sandy gravel (GW) derived from 
Franciscan Complexsedimentary 
and metavolcanic tocks. Silica 
carbonate rock and calcines were 
not observed. Riparian growth is 
well developed, however, due 
to the steep terrain, sediment is 
delivered to the stream by mass 
wasting processes, and banks 
are often undercut exposing 
colluvial soils. (Location 5 in 
Figure 8-4) 
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Figure 8-13 View northward 
across reservoir from Hicks Road 
toward Enriquita Retort area. 
Calcines were removed, buried, 
and revegetated around the 
retort site. Note mine waste and 
seep from abandoned mine adit. 
(Location 6 in Figure 8-4) 



passage, there is still opportunity to improve fisheries potential 
in the lower watershed. Efforts in this direction have already 
begun with the Lower Guadalupe Creek Restoration Project. It 
is essential at this point to continue monitoring the health of the 
fish communities with an eye toward steelhead establishment 
so that maintenance and water diversions do not hamper the 
ecological communities for whom the restoration project has been 
so carefully planned. Fish continue to use the length of Guadalupe 
Creek above and below the dam. During recent sampling of 
Guadalupe Creek above Guadalupe Reservoir steelhead/rainbow 
trout and native sculpin species were captured, 2005. In addition, 
native Santa Cruz black salamanders were also captured. Native 
Sacramento sucker were captured in Rincon Creek above 
Guadalupe Reservoir . 
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Figure 8-14 Watershed 
stewardship conceptual model. 

Land access historically was controlled by individual 
landowners and the mining companies. With the creation of 
the Midpeninsula Regional Open Space District (MROSD) 
and the Almaden Quicksilver County Park, there are now more 
opportunities than ever for people to explore the foothills of the 
Santa Cruz Mountains. Increasing access along creek corridors, 
as well as opening up areas of MROSD land currently closed to 
the public, will appropriately serve the communities of the South 
Bay and bolster future conservation actions by fostering personal 
connections to the landscape. New trail communities also offer the 
District and other stakeholders a valuable and captive audience for 
trailside education to encourage watershed stewardship activities. 

8.2.2 Issues Related to Water Supply 
Operations 

Guadalupe Reservoir was constructed in 1935 in an effort to 
combat the subsidence resulting from the depletion of the 
groundwater aquifer for irrigation. The District has corrected this 
problem, which presents an opportunity for a new vision of the 
Guadalupe Creek Watershed to be developed. While the reservoir 
was constructed for water supply, it is necessary to examine 
the indirect function of the reservoir for flood control and for 
containment of mercury mining wastes. 
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8.2.3 Issues Related to Flood Protection 
Operations 

The Guadalupe Reservoir may serve a dual purpose as a flood 
control structure for the WMU. Guadalupe Creek flooded just 
once in 1986 at Hicks Road and Shannon Road (SCVWD, 

1986). Yet because historic flood data is spotty, it is difficult to 
state whether the flood control capacity of Guadalupe Reservoir 
is substantial or merely a minor benefit to a water course already 
well suited to flood conveyance. At present the entire stream 
system is capable of conveying the 100-year flood with minimal 
bank enforcement (SCVWD, 2004b). 

8.2.4 Issues Related to Water Quality and 
Riparian and Aquatic Habitat 

The largest source of concern to the ecological health of the 
watershed is the presence of mercury in the system (more 
information on mercury is found in section 8.3.10.18). The 
District has acted to safeguard the community by establishing fish 
advisories in the lakes, rivers, and reservoirs and by removing toxic 
sediment from the Guadalupe Creek Restoration Project Area. 
These measures and those similar should continue into the future 
while a program for the creation of a Total Maximum Daily Load 
(TMDL) is taking place. 

Murky water occurs when Guadalupe Creek flows at a very low 
gradient on the valley floor and sediment is deposited. Even 
with these marginal conditions, Guadalupe Creek sustains a 
steelhead community downstream of the reservoir. The removal of 
remaining fish barriers downstream of the reservoir would allow 
these fish to reach the tributaries below Guadalupe Reservoir such 
as Shannon and Pheasant Creeks for spawning and would aid in 
the development of a healthy and prosperous endangered species. 
A fish ladder at Masson Dam was built in 1999. 

8.2.5 Issues Related to Open Space, Trails, 
and Recreation 

Guadalupe Creek is bordered by trails for part of the creek below 
Camden Avenue and just below Guadalupe Reservoir. However, 
these trails are not currently accessible to the public and are 
blocked by a series of fences and gates. Figure 8-21 shows a large 
capacity for creekside trails, even given the realities of current 
ownership, and much of this potential could be realized by the 
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Synthesis Condition Category Definitions 


The synthesis rating categories used in this document are unique 
to this project and require some explanation prior to review of the 
synthesis summary tables. The categories need to be calibrated 
against realistic and appropriate goals based on past and present 
conditions and potential future trajectories. Figure 8-14 illustrates 
the concept of restoration as applied by the Watershed Stewardship 
Program. Historical conditions provide a reference point for 
ecosystem function, but historical conditions are not necessarily 
adopted as the restoration goal. Existing factors and uses must be 
considered in developing the range of restoration potential. The 
synthesis rating categories are assigned relative to an understanding 
of the range of restoration potential. 

Optimal: An optimal rating for an indicator is based on complete 
fulfillment of a District interest area objective and excellent condition 
based on historical reference conditions and existing constraints. 

An indicator with an optimal rating has marginal room for 
enhancement from the application of stewardship tools but could 
still receive consideration based on preservation or conservation 
needs. 

Adequate: The adequate rating suggests that an indicator is 
contributing to fulfillment of a significant portion of a District interest 
area objective. However, the indicator has been impacted by factors 
that could be mitigated through improved stewardship practices. 
Indicator enhancements are possible and practical leading to a 
positive trajectory tending towards historical reference conditions. 

Marginal: A marginally rated indicator is contributing to fulfillment 
of some portion of a District interest area objective, but its condition 
has been significantly impacted and existing trends place it at risk of 
failure. Without the application of watershed stewardship resources 
the indicator will likely become impaired. 

Poor: A poor indicator suggests that the District interest area is not 
being fulfilled and that the indicator condition is unsatisfactory and 
requires immediate stewardship attention. Restoring the function 
of the indicator to an acceptable level will require stewardship 
intervention. In some extraordinary cases, impacts can overwhelm 
the indicator and reduce its function to minimal or nonexistent. In 
these cases, recovery of a sustainable condition is doubtful and will 
require a high level of stewardship resources. 

Insufficient data: The project team has insufficient information to 
assign a category or the assigned category must be considered 
highly uncertain. Additional information must be attained before the 
assessment can be completed or confirmed and can be added as a 
second check if significant uncertainties and information gaps are 
associated with recommendation. 
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Table 8-1 

Summary of condition status for Guadalupe Creek WMU Indicators 


Assessment 





Insufficient 

Categories 

Coarse-scale indicator 

Optimal 

Adequate 

Marginal Poor 

data 

Historical, 

Urbanized - extent and pattern 


W 



Existing, and 
Projected Land 

Use Patterns 

Impervious - extent and pattern 


W 



Public right of way - access, corridors, easements 



V 



Impervious surface - hydrologic regime 


W 



Hydrology and 
Geomorphology 

Channel modification - extent and pattern 

W 




Watershed erosion potential (overland) 



V 


Extent of stream sedimentation 


W 




Stream bank stability 


W 



Water Supply 

Infiltration and recharge potential 

V 




Use/availability ratio 




W 


Flood damage property estimates 


W 



Flood Protection 

Extent of channel meeting/exceeding design 
specifications 

w 





Condition relative to impacts from future growth 




W 


Extent of development within 
riparian corridor 


W 




Fish barriers 


W 




r,. Stream bank stability 


w 




and channel Extent and quality fo channel 

hnhitnt modification 


w 




Extent and quality of aquatic 
habitat 


w 



Ecosystem 

Health 

Riparian vegetation 
characteristics 


w 




Extent of invasive species 


w 




Bioloqical Cold-water fish assemblages 



V 



Assemblages Warm-water fish assemblages 


w 




Macroinvertebrate assemblages 


w 




Surface Pollutants of concern 



w 



Water Extent of sedimentation 



w 



Quality Trash hotspots 


w 



Open Space 
and Trails 

Extent of trails 


w 



Extent of open space and parks 

w 




Recreational access 



w 



Table 8-2 

Assessment of Water Resource Interests within Guadalupe Creek Watershed Management 

Unit 



Interest Area 

Optimal 

Adequate 

Marginal 

Insufficient 
data to 

Impaired assess 

Water Supply 


W 




Flood Protection 


W 




Ecosystem Health 




w 


Open Space and Trails 



W 
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Table 8-3 

Stewardship tool priority rating to preserve, enhance, or restore End's Policy uses 



Recreation 
and Trails 

Water 

Supply 

Flood 

Protection 

Ecosystem 

Health 

Overall 

Watershed Stewardship Proqrams 

2 

1 

1 

2 

1.5 

Stewardship Education 

2 

1 

1 

2 

1.5 

Refined Maintenance Practices 

1 

1 

1 

2 

1.25 

Land Conservation, Open Space, and Aquatic Buffers 

2 

1 

2 

2 

1.75 

Erosion and Sediment Control 

2 

1 

1 

2 

1.5 

Stormwater Treatment Practices 

1 

1 

1 

2 

1.25 

Non-Stormwater Discharqe Controls 

1 

1 

1 

1 

1 

Stream Restoration (includinq barrier removal) 

1 

1 

1 

2 

1.25 

Better Site Desiqn (Ordinances) 

1 

1 

1 

1 

1 

Land Use Planninq/Zoninq 

2 

1 

1 

1 

1.25 

Monitorinq 

1 

1 

2 

2 

1.5 


3 Highest Implementation Priority - Immediate Action 

2 Medium Implementation Priority - Initiate Planning 

1 Low Implementation Priority 

0 Inadequate information 


loosening of access restrictions to the existing trail network by the 
District, county parks, and MROSD. 

8.3 Status of Individual Indicators 

8.3.1 Historical, Existing and Projected 
Land Use Patterns 

8.3.1.1 Historical Land Use 

Distinctive characteristics of the Guadalupe Creek Watershed 
include a history of vineyards and mercury mining, substantial 
agricultural water diversions, and very few road crossings. The 
watershed had small dams created for groundwater recharge prior 
to 1935 and appears to have maintained a continuous, defined 
channel across most of the alluvial plain before spreading into 
a braided channel at the confluence with Alamitos Creek. The 
larger dam forming Guadalupe Reservoir in the upper part of 
the watershed was constructed in 1935. Figure 8-15 and Figure 
8-16 graphically represents a number of the important land use 
activities and cultural events that have shaped current conditions 
in the watershed. 

8.3.1.2 Existing Land Use 

Table 8-4 provides the number of acres and relative percentages of 
existing land uses in the Guadalupe Creek WMU. 

A significant portion (92%) of this WMU is non-urbanized. As 
seen in Figure 8-17, the heaviest urbanization is located in the 


Santa Clara Valley Water District 


March 2006 


8-17 














Guadalupe Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



< 

cc 

=5 

I— 

_l 

Z> 

u 

cc 

o 

< 


LU O 

a < 


8-18 


March 2006 


Santo Clara Valley Water District 


Figure 8-15 Guadalupe Creek WMU characteristics through time, 1750-2004. 
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Figure 8-16 Events Shaping Guadalupe Creek, 1750-2004.Engineered Crossings are reported 
downstream of Shannon Road (inclusive) 


Table 8-4 

Proportion of land uses within Guadalupe Creek WMU 


Land Use 

Acres 

Percent* 

Urbanized 



Commercial 

53.4 

0.6% 

Industrial 

20.6 

0.2% 

Publ ic/l nstitutiona 1 

10.2 

0 . 1 % 

Residential 

635.7 

6.9% 

Transportation 

2.7 

0.02% 

Non-Urbanized - Undeveloped 

723 

8% 

Bay/Estuary 

0 

0% 

Freshwater 

99.4 

1.1% 

Wetlands 

4.3 

0.04% 

Open Space/Parks/Rangeland/Forest 

8,352.9 

90.5% 

Vacant 

38.1 

0.4% 

Non-Urbanized - Developed 

8,495 

92% 

Agriculture 

0 

0% 

Golf Course 

0 

0% 

Mines 

11.3 

0.1% 


11 

0.1% 

TOTAL 

9,229 

100% 


* percentages are rounded 


northernmost tip of the WMU and includes portions of Los 
Gatos and San Jose. Residential uses comprise the overwhelming 
majority of urbanized areas with a small amount of non-residential 
development as well. The remainder of the WMA falls within 
unincorporated Santa Clara County and is almost entirely open 
space, with small pockets of residential development. 

8.3.1.3 Existing Imperviousness 

(Mattern and Associates and William Lettis and Associates, 2003) 
analyzed the extent of impervious surface in the WMA. This 
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Figure 8-17 Guadalupe Creek WMU existing land use. 
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analysis was based on stormwater catchments defined as areas 
draining via an outfall up to 18 inches in diameter. Once defined, 
these study areas were evaluated for impervious coverage based on 
satellite imagery and aerial photography. This impervious area was 
then measured by the catchment as a whole. The results of this 
analysis are presented in Figure 8-18. 

Consistent with the land uses described above, impervious land 
cover is concentrated in the northernmost tip of the WMU. Table 
8-5 indicates the relative amounts of impervious land cover falling 
in the mapped categories: 

8.3.1.4 Future Changes in Land Use 

As can be seen in Figure 8-19, most future changes in land use 
intensification in the Guadalupe Creek WMU are projected to 
occur in the northern third of the watershed within the City of 
San Jose. The General Plan for San Jose envisions predominantly 
residential development in this region. Small pockets of 
commercial intensification appear in scattered locations of a size 
that suggest smaller, neighborhood-oriented commercial uses. 

It is anticipated that land-use patterns within this WMU are 
likely to remain largely the same as today, given that such a large 
percentage of the area is dominated by the permanently protected 
Sierra Azul Open Space Preserve (part of MROSD). 

8.3.1.5 Future Imperviousness 

For future imperviousness, Mattern and Associates again used 
catchment areas to determine analysis units. These areas were 
then evaluated in terms of the city and county long-range 
General Plans. These maps may be misleading because the total 
development in an analysis unit may not be representative of 
unit-wide development. For example, in a 2,000-acre analysis 
unit, 20 acres may be forecast to be completely built out, while 
the remaining 1,980 acres are to continue in their natural forested 
state. The Mattern and Associates analysis would present this 
as 1 percent development throughout the unit; although, the 


Table 8-5 

Guadalupe Creek WMU impervious coverage 


Imperviousness 

Acres 

Percent 

0 - 5% 

8,092 

86% 

5.01 -20% 

602 

6% 

20.01 -40% 

85 

1% 

40.01 -60% 

543 

6% 

> 60% 

124 

1% 
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Figure 8-18 Guadalupe Creek WMU existing impervious cover. 
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Figure 8-19 Guadalupe Creek WMU future land use changes. 
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development is only in one finite section and is not illustrative 
of the development of the unit as a whole. Thus, the predicted 
changes to the southern part of the WMU are likely to be mostly 
in the area near Shannon Creek. 

As shown in Figure 8-20 increase in imperviousness is expected in 
almost all parts of the Guadalupe Creek WMU. Table 8-6 shows 
the relative amounts of increase in imperviousness for the WMU: 

Areas subject to the greatest degree of change in impervious land 
cover correspond to the existing urbanized areas of Los Gatos 
and San Jose. The lower two-thirds of the WMU, currently 
sparsely urbanized, are expected to see only moderate increases 
in imperviousness. The projected pattern of urbanization and 
increased imperviousness in the Guadalupe Creek WMU indicates 
that negative effects of land use on flooding and watershed health 
are likely to be greatest in the northern, urbanized portion of 
the WMU. Jurisdictions can encourage or implement tools to 
minimize the negative impacts of new development on the creeks 
within the WMU through a variety of General Plans Policies, 
zoning, and other regulations. Since future development will 
primarily be residential, recommended stewardship tools in the 
Guadalupe Creek WMU include: 

• More stringent setbacks for new development adjacent to 
creeks 

• Permit requirements that minimize site disturbance during 
construction 

• Permit requirements that minimize impervious surfaces, 
erosion, and runoff 

• Green buildings and sustainable site design 

• Reduced parking requirements 


Table 8-6 

Guadalupe Creek WMU future impervious coverage 


Future Imperviousness 

Acres 

Percent 

No Change 

0 

0% 

.1- 5% Change 

109 

1% 

5.1 - 20% Change 

8,758 

93% 

20.1 -40% Change 

579 

6% 
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Change of 40% or more 
Protected Parks/Open Spaces 
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Figure 8-20 Guadalupe Creek WMU future impervious cover. 
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• Spill and hazardous materials controls for industrial and 
commercial development 

• Landscaping guidelines 

• Incentives for maximizing floor-area ratio 

• Incentives that encourage clustered housing 

8.3.2 Open Space and Trails 

8.3.2.1 Open Space 

The Guadalupe Creek WMU contains approximately 8,500 
acres of existing non-urbanized land, representing 92 percent of 
the total area of this WMU (see Table 8-4) . As seen in Figure 
8-21, the majority of this open space is located in the central 
and southern portions of the WMU along the foothills of the 
Santa Cruz Mountains in the Sierra Azul Open Space Preserve. 
Most of this open space is publicly accessible. An additional area 
of protected land lies along both sides of Guadalupe Reservoir 
and is owned by the County of Santa Clara as part of Almaden 
Quicksilver County Park. (Almaden Quicksilver County Park 
straddles the eastern border shared with the Alamitos Creek 
WMU.) Newhagen Meadow lies along the western side of 
Guadalupe Reservoir and access is restricted. The Midpeninsula 
Regional Open Space District is currently undertaking a 
comprehensive Master Plan Study for the Sierra Azul Open Space 
Preserve, which will clarify future activities and trail opportunities 
in this large area. 

Jurisdictions can implement stewardship tools to protect and 
enhance open space in the Guadalupe Creek WMU. These 
include the following: 

• Requirements for open space preservation as part of new 
development 

• Tree preservation ordinances 

• Land conservation incentives to developers or landowners 

• Landscaping guidelines and requirements for protection of 
native vegetation 

• Guidelines for allowable uses in open space 
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Figure 8-21 Guadalupe Creek WMU trails and protected lands. 
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• Coordination of open space planning with other 
jurisdictions 

• Open space acquisition programs 

The Guadalupe Creek WMU contains approximately 8,500 acres 
of non-urbanized land, almost all of which is open space (see 
Table 8-4). Most of this open space is publicly accessible. An 
additional area of protected land along either side of Guadalupe 
Reservoir is owned by the County of Santa Clara, and access is 
restricted. 

Jurisdictions can implement stewardship tools to protect and 
enhance open space in the Guadalupe Creek WMU. These 
include the following: 

• Requirements for open space preservation as part of new 
development 

• Tree preservation ordinances 

• Land conservation incentives to developers or landowners 

• Landscaping guidelines and requirements for protection of 
native vegetation 

• Guidelines for allowable uses in open space 

• Coordination of open space planning with other 
jurisdictions 

• Open space acquisition programs 

8.3.2.2 Trails 

Trail opportunity areas were determined by applying a 200-foot 
buffer to all streams and trails in the WMU and highlighting 
only those areas with no overlap; that is, creeks that have no 
trail within 200 feet. The Guadalupe Creek WMU has a total of 
22 miles of existing trails, including the Juan Bautista de Anza 
National Historic Trail and a number of connector trails linking 
protected lands in the vicinity. The Guadalupe River Trail runs 
along a significant stretch of Guadalupe Creek in this WMU 
and continues northward towards San Francisco Bay and the Bay 
Trail. As seen in Figure 8-22, a number of potential creekside 
trail opportunities exist in most portions of the WMU along 
tributaries that flow into Guadalupe Creek. Whether these 
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Figure 8-22 Guadalupe Creek WMU trail opportunities. 
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opportunities are feasible due to topography, land-ownership, or 
sensitive ecosystems is outside the scope of this analysis. 

A creekside trail opportunity of particular interest relates to 
the portion of Guadalupe Creek from Camden Avenue to the 
intersection with Shannon Creek. Although this stretch runs 
through private property, the completion of this trail segment 
would close a gap between trails to the north of the WMU and 
trails within the WMU. As mentioned above, a comprehensive 
Master Plan Study is underway for the Sierra Azul Open Space 
Preserve, and this process should be monitored to keep the 
dialogue open regarding potential trail linkages between the 
preserve and lands outside of it. 

The Guadalupe River Park Master Plan includes approximately 
three miles of hiking and biking trails along the river. The long¬ 
term vision is to link with the Los Gatos Creek Trail and other 
trails north to Alviso and south to the Almaden Valley. 

In addition, the District and other jurisdictions such as the 
Midpeninsula Regional Open Space District can make use of 
several stewardship tools for promoting trail development, such as: 

• Development of alternative transportation plans 

• Development of comprehensive trail networks through 
master plans 

• Acquisition of private lands adjacent to creeks 

• Increase of access to public lands adjacent to creeks 

8.3.3 Hydrology and Geomorphology 

8.3.3.1 Historical Channel Form 

Guadalupe Creek appears to have maintained a narrow, single 
thread channel from the canyon mouth across the valley floor 
nearly to the confluence with Alamitos Creek (Figure 8-23). Near 
the confluence with Alamitos Creek, some historical maps show 
multiple channels suggesting a broad, braided channel system in 
this reach (Herrmann, 1929, Jones and Stokes Associates, 2000). 
Aerial photography taken in 1939 confirms this interpretation, 
showing a broad braided channel characterizing the lower 1500 
feet of Guadalupe Creek (covering about half of the percolation 
pond area below Meridian Road). 
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Figure 8-23 Guadalupe Creek 
adjacent land use circa 1876. 
(Thompson and West, 1973). 


The historical map in Figure 8-23 shows Guadalupe Creek from 
the mining area (hills shown with hatch marks in the map section 
at left) to the confluence with Alamitos Creek (upper right). The 
land uses taking place in close proximity to the creek, and each 
other, include mercury mining at the Guadalupe Mine Works, the 
adjacent local school, and a number of vineyards downstream. 

8.3.3.2 Historical Channel Modifications 

circa 1850 Mercury mining started in the watershed, at the 
Guadalupe Mines. 

1870s Substantial viticulture took place in the watershed (Figure 
8-23). 

1870s-present The two major road crossings on the valley 
floor portion of the creek were established by this time. In the 
subsequent century, a railroad crossing was added and removed 
(to New Almaden), one road crossing was converted to a freeway 
(Almaden Expressway), and one additional crossing was created 
(Meridian Avenue). 

1935 Guadalupe Reservoir was constructed, with an original 
capacity of 3,740 acre-feet (McArthur, 1981) (current capacity is 
presented in Table 8-7). 

1920s-1986 In-stream percolation dams were used seasonally 
during this period, although the location and duration are not 
known (Jones and Stokes Associates, 2000). 
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1962-1964 The Los Capitancillos percolation ponds system and 
Masson Dam were constructed (Jones and Stokes Associates, 

2000 ) 

1972 A flood protection project widened the flood corridor (Jones 
and Stokes Associates, 2000).Guadalupe Creek maintained a well- 
defined channel from the hills (shown with hatch marks in Figure 
8-20) to the valley floor. Aerial photographs from 1939 show that 
the areas immediately upstream of the confluence with Alamitos 
Creek formed a predominantly braided channel (Jones and Stokes 
Associates, 2000). 

1974, 1979 Excavated earth channel (modified floodplain) 
created on Guadalupe Creek from the confluence with Alamitos 
Creek upstream to Camden Avenue. 

1994 Spreader dams used for percolation were abandoned and 
removed as part of the Guadalupe Creek Restoration Project in 
2001. (Neudorf, 2005) 

2001 Guadalupe Creek was realigned to increase channel 
sinuosity. (Jones and Stokes Associates, 2000, Neudorf, 2005) 

2004 Fish barrier at Stream Gauge 43 (Guadalupe Creek 
upstream of Hicks Road) was removed as part of the remediation 
associated with the Upper Guadalupe River Flood Protection 
Project. (Neudorf, 2005) 


Figure 8-24 Guadalupe Creek 
cement walls located between 
Pheasant Creek and Reynolds 
Road. 
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8.3.3.3 Percent of Channel Bed Modification 

Guadalupe Creek has the greatest percentage of natural channels 
amongst the creeks in the Guadalupe WMA. The only instance 
of hardening is a stretch of concrete walls 10 feet in height and 
500 feet in length between Pheasant Creek and Reynolds Road. 
(Figure 8-24) (TetraTech Inc., 2003a) 

Channel modifications in the WMU include excavated earthen 
channel, as well as concrete wall structure. The Guadalupe 
Maintenance Guidelines do not mention the concrete walls 
although they have been visually confirmed by the team and are 
referenced by the District in the Guadalupe River Watershed 
Planning Study (SCVWD, , Cheong, et al., 1999). 

8.3.3.4 Longitudinal Profile/Montgomery-Buffington 
Classification 

Similar to Alamitos Creek, from its confluence with Guadalupe 
River upstream to Guadalupe Reservoir, the Guadalupe Creek 
channel is almost exclusively characterized with slopes of 0.1 to 2 
percent (Figure 8-25). According to the Montgomery-Buffington 
system these reaches are classified as “riffle-pool”. Only a reach 
of approximately 1,500 feet immediately downstream of the 
reservoir has a channel slope of 2 to 4 percent (“plane-bed” in the 
Montgomery-Buffington classification). 

The riffle-pool channel type is theoretically valuable spawning 
and rearing habitat and typically indicates sediment transport. 

In urban areas and where channels have been modified, we need 
to be especially careful inferring channel type from gradient, as 
pool-riffle habitat may have been lost due to channelization and 
flood control activities. The upstream end of the creek would 
be classified as plane-bed according to Montgomery-Buffington 
analysis. Where it does exist and has not been obliterated by 
channel modification, the plane-bed channel condition is a 
transitional state between riffle-pool and step-pool and provides 
favorable fish rearing and spawning habitat. 

8.3.3.5 Erosion Potential 

Guadalupe Creek has the largest extent of upland amongst 
the watersheds in the Guadalupe WMA. The upland region 
constitutes approximately 88 percent of the total watershed area. 
The slopes in the upland region range from 3 to 30 percent and 
are classified as “medium”. The gently sloped valley floor on the 
northern most end of the watershed has slopes of up to 3 percent 
and constitutes 11 percent of the watershed. The areas that 
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Figure 8-25 Guadalupe Creek WMU Montgomery-Buffington channel gradients. 
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are characterized as “very steep” with gradients greater than 30 
percent constitute 1 percent of the total watershed area. 

Guadalupe Creek Watershed also has the largest extent of areas 
susceptible to erosion in the Guadalupe WMA and is one of 
the highly erodible watersheds in the Stewardship Project Area. 
Overall 6 percent is classified as “high” erosion risk, while 22 
percent is classified as “medium” erosion risk. The remaining 71 
percent of the watershed is classified as “low” erosion risk. These 
classifications were generated by analyzing four different input 
values: land use, slope, geology, and soil-type erodibility. The 
erosion potential analysis refers to surface erosion and does not 
include the risk of erosion from the channel bed and banks, nor 
does it include erosion from potential mass wasting processes such 
as debris flows, landslides, etc. 

Figure 8-26 demonstrates that the highly erodible areas in the 
southern end of the watershed are along the creeks draining into 
Guadalupe Reservoir. Most of the sediment eroded from these 
areas will be trapped in the reservoir. However, downstream 
of the reservoir to the confluence with Hicks (Cherry Springs) 
Creek, Guadalupe Creek is confined in a canyon and is flanked 
by highly erodible slopes. Similarly, the headwaters of Shannon 
and Pheasant Creeks are flanked by slopes that are characterized 
as “high” erosion potential. Unlike upper Guadalupe Creek, 
these areas feed directly into the channels, and sediment is not 
intercepted by the reservoir. Mass wasting along the stream banks 
can occur. 

The forested hillside and stream bank illustrated in Figure 8-27 is 
typical of the Guadalupe Creek watershed management unit. This 
vegetative community helps to stabilize the land against erosion. 
So, while it might be expected due to the previous analysis that 
surface erosion would be a major contributor to sediment in the 
channel, it is actually very unlikely. Instead, we see mostly large 
gravel and cobble substrate, which leads to the conclusion that any 
erosion is caused by bank erodibility and mass wasting. 

8.3.3.6 Background Information on Sediment in 
Channel 

Sediment removal maps have been included in the watershed 
stewardship plans for several reasons. They provide an important 
first line of evidence to the overall natural and managed sediment 
regime for the streams. They can be used as an indicator for in¬ 
channel instabilities and stream bank failures that may contribute 
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Figure 8-26 Guadalupe Creek WMU erosion potential. 
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Figure 8-27 Pheasant Creek 
substrate and riparian cover. 
The substrate is predominantly 
large cobble and gravel and 
the banks, while steep, show no 
signs of recent erosion. 


to excessive sediment deposits. They can also be an indication of 
sediment erosion from the watershed. Finally, sediment removal 
operations are critical to the maintenance of the flood protection 
and water supply objectives of the District. 

Maps do not provide information related to the magnitude or 
severity of sediment deposition at the removal locations. Rather, 
the maps provide information related to the locations of District 
operations and the potential locations of sediment sources for use 
in restoration projects elsewhere. (Figure 8-28) 

8.3.3.7 Landslide Locations and Susceptibility 

The US Geological Survey mapped the distribution of landslides 
evident in the landscape in the Santa Clara County (Wentworth, 
et ah, 1997, McLaughlin, et ah, 2001). The map of historic 
and recent landslides is instrumental in predicting the future 
movements of such mass wasting events since future landslides are 
most likely to occur within the delineated parts of the landscape 
where these landslides have previously occurred (Figure 8-29). 
Landslides, as defined in this study, include slumps, translational 
slides, and earth flows. The summary below indicates the 
distribution of those areas within the Guadalupe Creek Watershed 
that were categorized as “mostly landslides”. 

Guadalupe Creek has a high susceptibility to landslides and 
earth flows amongst the watersheds in the Guadalupe WMA. 

The areas that are characterized as “mostly landslide” constitute 
approximately 16 percent of the total watershed area. 
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Figure 8-28 Guadalupe Creek WMU recent sediment removal operations. 
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Figure 8-29 Guadalupe Creek WMU landslide susceptibility. 
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Additionally, there is a large landslide deposit on the southeastern 
part of the watershed along North Los Capitancillos Creek 
(McLaughlin, et ah, 2001). Sediment contributed from below 
the former Americas Mine would be trapped in the Guadalupe 
Reservoir if future landslides occur. 

Immediately downstream of the Guadalupe Reservoir, the 
majority of the hills along the left bank of the creek (the area 
between the reservoir and Pheasant Creek) are classified as “mostly 
landslide.” This is an extensive area of high landslide susceptibility 
and high hill slope-channel connectivity. These areas are expected 
to contribute large amounts of sediment to Guadalupe Creek. 
(McLaughlin, et ah, 2001) 

8.3.4 Water Supply 

The purpose of this section is to describe the water supply system 
in the Guadalupe Creek Watershed. This includes surface water 
(. e.g ., reservoirs and creeks) and groundwater as well as physical 
characteristics like infiltration and recharge potential, water supply 
infrastructure, the use/availability ratio (UAR), and informational 
sources like Sanitary Surveys, and Drinking Water Source 
Assessment and Protection Reports. These are described in greater 
detail in the following sections. 

The District completed the construction of the Guadalupe 
Reservoir Dam in 1935. The primary purpose of this dam is to 
impound winter runoff for recharge into percolation facilities 
during the summer (Judd 2001). 

8.3.4.1 Surface Water 

Reservoirs 

The Guadalupe Creek Watershed contains Guadalupe Reservoir, 
which is operated by the District (Figure 8-30). 

Guadalupe Reservoir is located on the southern boundary 
of Almaden Quicksilver County Park on Hicks Road in 
unincorporated central Santa Clara County south of the City of 
San Jose. The Guadalupe Reservoir Dam is located on Guadalupe 
Creek approximately 2 miles south of the Almaden Valley area of 
San Jose. Guadalupe Reservoir was completed in 1935 and has an 
average surface area of 79 acres and a capacity of 3,228 acre-feet 
(Table 8-7) (SCBWMI, 2003b, Santa Clara Valley Water District 
(SCVWD), 2004a) 
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Figure 8-30 Guadalupe Creek WMU streams and groundwater subbasins. 
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Table 8-7 

Guadalupe Reservoir and dam specifications 


Drainage Area (square miles above dam) 

5.9 

Year Constructed 

1935 

Reservoir Capacity (acre-feet) 

3,228 

Reservoir Surface Area When Full (acres) 

79 

Reservoir Length (miles) 

1.1 

Dam Type 

Rolled Earth Fill 

Dam Crest Elevation (feet) 

627 

Dam Height (crest above streambed - feet) 

129 

Reservoir Minimum Pool Elevation (feet) 

554 

Reservoir Minimum Pool Storage [per 

son 

Resolution 605] (acre-feet) 


Intake Structure Sill Elevation (feet) 

529 

Reservoir Dead Pool Storage (acre-feet) 

67 

Outlet Structure Elevation (feet) 

483 

Dam Crest Length (feet) 

650 

Capacity of Outlet (cfs) 

237 

Spillway Type 

Side Channel 

Spillway Capacity Design (cfs) 

6,000 

Spillway Crest Elevation (feet) 

617 

Freeboard (feet) 

9.7 


From: (SCVWD, 2004a) 


Guadalupe Reservoir impounds the channel of Guadalupe 
Creek in a narrow, northwest-trending valley. The valley is in 
the northern foothills of the Sierra Azul in the northern Santa 
Cruz Mountains. At the south end of the reservoir, North Los 
Capitancillos Creek from the west and Rincon Creek from 
the east join Upper Guadalupe Creek. Numerous unnamed 
intermittent streams drain from the ridge north of the reservoir, 
which is part of the Almaden Quicksilver County Park. The 
drainage area upstream of the reservoir is approximately 6 miles 
(SCBWMI, 2003b). 

The principal purpose of Guadalupe Reservoir is to provide staged 
releases of impounded water to the Alamitos Percolation Pond 
System downstream on Guadalupe Creek. The District operates 
this reservoir for water conservation purposes; however, there may 
be some incidental flood control benefits (SCBWMI, 2003b). 

Because of the many uses of the reservoir, a system of rules was 
created to balance the competition for the resource. The rules are 
based on fish stream-flow needs, flood-water storage needs, water 
temperature needs, and minimum depth throughout the stream 
system. (FAHCE, 2003) 

The rules are enacted by the following District reservoir 
management practices. If Guadalupe Reservoir is storing between 
2,200 to 2,500-acre feet from November through May, then 
the release rate is increased from 9 cfs to 11 cfs. However, if the 
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reservoir storage is above 2,400 to 2,900 acre-feet from February 
to May, the release rate is increased to 50 cfs. In this instance, 50 
cfs must be released in two 5-day time lapses to avoid impacts on 
the downstream fisheries. (FAHCE, 2003) 

Creeks 

Guadalupe Creek headwaters are on the eastern flank of Mt. 
Umunhum (elevation 3,486 ft) in the Sierra Azul portion of 
the Santa Cruz Mountains. Flowing north and east, the creek is 
impounded by Guadalupe Reservoir and downstream flows are 
regulated. Guadalupe Creek joins Alamitos Creek in south San 
Jose to form the Guadalupe River. Upstream of Camden Avenue, 
Guadalupe Creek is confined to a narrow streambed. At Camden 
Avenue, the creek flows out onto the alluvial fan floodplain. 
Guadalupe Creek was historically an ephemeral creek. The original 
Spanish name, Arroyo Seco de Los Capitancillos suggests a dry 
creek-bed. The operation of Guadalupe Reservoir has created a 
perennial stream (SCVWD, 2004a). 

Above the reservoir, North Los Capitancillos Creek contributes 
water mainly during flooding events and is considered ‘flashy.’ 
Rincon Creek, although it flows all year due to being spring fed, 
is also considered to be ‘flashy’ (Iwamura, 1999). Additionally, 
several small, named and unnamed ephemeral creeks are 
tributaries to Guadalupe Creek below the reservoir. These include 
Shannon Creek, Pheasant Creek, and Cherry Springs (Hicks) 
Creek (SCVWD, 2004a). 

Beneficial Uses 

Groundwater recharge is just one of several beneficial uses of 
surface waters in the Guadalupe Creek Watershed. The Regional 
Water Quality Control Board, Region 2 (RWQCB-2) has 
established others that are dependent upon adequate water supply. 
These include groundwater recharge, municipal and domestic 
water supply, wildlife habitat, warm and cold freshwater habitat, 
fish spawning, and contact and non-contact water recreation 
(RWQCB, 1995). 

While water supply has an obvious effect on such beneficial uses as 
groundwater recharge and municipal and domestic water supply, 
the connection for the remainder is not readily obvious and is 
explained below. 

Wildlife Habitat Wildlife habitat requires an adequate supply of 
fresh water to sustain a healthy riparian zone. Healthy riparian 
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zones act as buffers between anthropogenic or urban/industrial 
pollutants and the creek. They also provide necessary habitat and 
food sources for avian and mammalian life. Lack of adequate 
water supply will cause the riparian zone to become susceptible to 
disease and subsequent reduction, which can put the health of the 
creek and native wildlife into peril. 

Warm and Cold Water Habitat Fish, amphibians, and 
invertebrates require adequate supplies of water in order to thrive. 
Lack of adequate water supply can cause water temperatures to 
become elevated during the dry season, dissolved oxygen levels to 
become depressed, and pollutants to increase. The result could be 
severe fish kills and impairment of the beneficial use. 

Fish Spawning Fish will not spawn unless certain conditions 
are met. These include minimum water flows, specific water 
temperatures and dissolved oxygen levels - all of which are 
controlled by adequate water supply, and other factors such as 
suitable substrates (e.g. clean gravel beds). 

Contact Recreation This beneficial use includes swimming and 
wading, both of which are affected by reduced or inadequate water 
supplies. 

Non-Contact Recreation This beneficial use includes fishing, 
hiking, picnicking, boating, and aesthetic enjoyment of a 
waterbody. All of which are severely affected by reduced or 
inadequate water supplies. 

Recreational Activities 

Guadalupe Reservoir Recreational activities around the reservoir 
include fishing and picnicking. Fishing is permitted in the 
reservoir but signs stating, “CATCH AND RELEASE.. .PLEASE 
DON’T EAT THE FISH” were posted by Park and the District 
after the Department of Health found that fish in the reservoir 
were unsafe to eat because of elevated mercury levels in their 
tissues. Swimming, powered boating, and wading are prohibited 
(SCVWD, 2004a). 

Guadalupe Creek Numerous trails and parks are located within 
the Guadalupe Creek Watershed and creek corridor. 

High Risk Activities Sediments that contain mercury have been 
deposited in the reservoir due to historic, extensive mercury 
mining activities above Guadalupe Reservoir in the Almaden 
Quicksilver County Park. Over time, the mercury in these 
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sediments has been converted to methylmercury by naturally 
occurring bacteria. (SCVWD, 2004a). 

8.3.4.2 Groundwater Basins 

The groundwater system in the county performs multiple 
functions: treatment, transmission, and storage. Water enters the 
groundwater subbasins through recharge areas generally located at 
or near the subbasin’s perimeter and is transmitted into the deeper 
confined aquifer of the central part of the valley. In the process, 
the water is filtered and becomes suitable for drinking. Eventually 
the groundwater reaches pumping zones, where it is extracted 
for municipal, industrial, and agricultural uses. The groundwater 
basin has vast storage capacity, enabling supplies to be carried over 
from wet years to dry years (Iwamura, 1995, Judd and Whitman, 
2001 ). 

The Santa Clara Valley Groundwater Basin provides about half 
of the county’s water supply for potable use and is divided into 
three interconnected subbasins: the Santa Clara Valley Subbasin 
in North County and the Coyote and Llagas Subbasins in South 
County (Iwamura, 1995, Judd and Whitman, 2001). Stevens 
Creek provides source water for the Santa Clara Valley Subbasin. 

The Santa Clara Valley Subbasin extends from Coyote Narrows at 
Metcalf Road to the county’s northern boundary and is bounded 
on the west by the Santa Cruz Mountains and on the east by the 
Diablo Range; these two ranges converge at the Coyote Narrows 
to form the southern limit of the subbasin. The subbasin is 22 
miles long and 15 miles wide, with a surface area of 225 square 
miles. A confined zone within the northern areas of the subbasin 
is overlaid with a thick clay layer. The southern area is the 
unconfmed zone, or forebay, where the clay layer does not extend 
(Figure 8-30). District staff estimate the operational storage 
capacity of the subbasin to be 350,000 acre-feet. Like the other 
groundwater subbasins, the Santa Clara Subbasin is composed of 
silt, sand, clay, and gravels that have been washed down from the 
Diablo Range and Santa Cruz Mountains and deposited by rivers 
and streams in the low foothills and in the valley between the two 
mountain ranges (Iwamura, 1995, Judd and Whitman, 2001). 

Outside of the recharge areas, the Santa Clara Subbasin becomes 
divided vertically into two major water-bearing zones. These two 
zones are located above and below a very thick layer of clay, or 
aquiclude, which prevents groundwater movement and exchange 
between the two zones. Throughout most of the subbasin, the 


Santa Clara Valley Water District 


March 2006 


8-45 



Guadalupe Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


clay layer is encountered at a depth of approximately 150 feet 
(Iwamura, 1995). 

8.3.4.3 Infiltration/Recharge Potential 

The District operates and maintains 18 major recharge ponds, 
with a combined surface area of more than 320 acres, and over 30 
local creeks, including Guadalupe Creek. Runoff is captured in 
Guadalupe Creek and its tributaries and Guadalupe Reservoir and 
released into off-stream recharge ponds for percolation into the 
groundwater basin. 

Throughout the District, percolation ponds are maintained to 
facilitate groundwater recharge rates and reduce water losses 
to other factors. In general, vegetation at the ponds is kept to 
minimal levels to reduce water loss to transpiration. During 
the summer months, algae is controlled with the application of 
algicides (SCVWD, 2004a). 

The percolation ponds are cleaned on a regular basis, which 
involves drying the ponds and then removing the accumulated 
fine materials from the sides and bottom of the ponds. Pond 
cleaning usually takes place in late spring or early summer when 
groundwater levels are at their highest and percolation rates 
are at their lowest. Public use of groundwater recharge facilities 
is limited and allowed at only one of the percolation ponds 
(Alamitos Percolation Ponds) located in the Guadalupe/Alamitos 
Creek Watersheds (SCVWD, 2004a). 

There are two groups of recharge ponds located within the 
Guadalupe Creek WMA while only the second one exists in the 
Guadalupe Creek WMU (Figure 8-30): 

• Alamitos Percolation Ponds 

• Los Capitancillos Percolation Ponds 
Each of these is discussed below. 

Alamitos Percolation Ponds The Alamitos Percolation Pond 
system is located outside of the Guadalupe Creek WMU. 

However, they are important to our watershed analysis because 
water for the ponds is diverted from Alamitos and Guadalupe 
Creeks as well as from the Almaden Valley Pipeline. The ponds are 
located immediately adjacent to the District’s main headquarters 
in the southern part of San Jose and immediately adjacent to the 
Guadalupe River. The two ponds are from 5 to 19 feet in depth 
and have a surface area of 11 acres. The larger southern pond was 
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originally constructed on an old gravel mining operation and put 
into operation in 1932 and reconstructed in 1963. The northern 
pond was constructed in 1976 to compensate for modification of 
the southern pond and for modifications to the Guadalupe River 
upstream of Blossom Hill Road (SCVWD, 2004a). 

Los Capitancillos Percolation Ponds The Los Capitancillos 
Percolation Pond system is located in south San Jose immediately 
adjacent and parallel to Guadalupe Creek (within the WMU). 

The 10 ponds cover over 63 acres and extend from Almaden 
Expressway on the east almost to Camden Road on the west. 
Water for the ponds can be diverted from Guadalupe Creek 
at Masson Dam or can be released from the Almaden Valley 
Pipeline. The ponds were first put into operation in 1962 and 
reconstructed in 1964 (SCVWD, 2004a). 

The ponds are maintained through vegetation management and 
dredging. Dredging is necessary to prevent the accumulation of 
fine sediment that can impede the infiltration abilities. In addition 
to dredging, the District manages flows to prevent the diversion 
of fine sediments to the percolation ponds in the first place. 
(Neudorf, 2005) 

8.3.4.4 Raw Water Conveyance System 

The District operates several local pipelines and ditches to 
transport imported raw water and locally conserved water 
to various locations for treatment and distribution or for 
groundwater recharge. The Guadalupe Creek Watershed contains 
one pipeline (Almaden Valley Pipeline) and one diversion dam 
(Masson Diversion Dam) as part of this conveyance system. These 
are discussed below. 

Almaden Valley Pipeline The Almaden Valley Pipeline carries 
raw water from the Calero Pipeline or Calero Reservoir to the 
Santa Teresa Main or Vasona Pump Station. The 12.3-mile long, 
72 to 78 inch diameter welded steel and pre-stressed concrete 
pipeline crosses several creeks and may be used to supply water 
to those creeks as well as to several groundwater recharge ponds. 
Originating at the west end of Calero Reservoir, the pipeline 
follows the alignment of McKean Road North to Harry Road and 
Camden Avenue. The pipeline then crosses Alamitos Creek and 
then parallels the creek on the west side. The only creek crossing 
in this section is Randol Creek. Downstream of Graystone Lane, 
the pipeline crosses Alamitos Creek to the east side and parallels 
the creek to the utility corridor upstream of Mazzone Drive. The 
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pipeline re-crosses Alamitos Creek and follows the utility corridor 
crossing Golf Creek along the way. At Masson Dam, the pipeline 
crosses Guadalupe Creek and heads northwest through residential 
neighborhoods. The Almaden Valley Pipeline crosses Lone Hill 
Creek north of Blossom Hill Road and Ross Creek upstream 
of Los Gatos-Almaden Road. The Almaden Valley Pipeline 
terminus is the Vasona Pump Station in Los Gatos (SCVWD, 
2004a). Water transported through the Almaden Valley Pipeline 
may be from local or imported sources and can be used to divert 
additional water into the Alamitos Percolation Pond system via 
either Guadalupe Creek or Alamitos Creek. 

Masson Diversion Dam The Masson Diversion Dam is located 
on Guadalupe Creek in San Jose between Singletree Way and 
Capitancillos Drive, approximately 2,400 feet downstream of 
the Camden Avenue/Hicks Road intersection. The Masson Dam 
structure is also approximately 1,500 feet upstream of the Los 
Capitancillos percolation pond system and 1.3 miles upstream of 
Almaden Expressway (SCVWD, 2004a). 

The Masson Diversion Dam consists of a Dashboard dam 
resting on a concrete footing. The concrete footing is a v-shape 
configuration to allow low flows to be concentrated in the center 
of the footing during times when the Dashboard structure is 
removed. The outer edges of the footing are approximately 1.5 to 
2 feet higher than the center of the footing. The top elevation of 
the Dashboard structure is 252 feet (SCVWD, 2004a). 

The diversion operations operate on a continuous basis 
throughout the year unless Guadalupe Reservoir spills. During the 
winter months, when Guadalupe Reservoir spills, the diversion 
operations cease and do not resume again until the following 
spring, weather permitting. The 30-inch pipe can accommodate 
flows up to 7.5 cfs (SCVWD, 2004a). Masson Dam is required to 
maintain at least 1 cfs of flow over the fish ladder. However, 2 cfs 
is maintained to be certain this level is always met. The flow rate 
goal is to maintain a live stream for the full extent of Guadalupe 
Creek. (Neudorf, 2005) 

Recent projects in the vicinity of the Masson Dam include the 
construction of a fish ladder in 1999 (Thomas, 1999). Also, in 
2000, the Guadalupe Creek Restoration Project modified the 
creek channel below the dam to above Almaden Expressway 
(Jones and Stokes Associates, 2000). 
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8.3.4.5 Other Infrastructure for Water Supply 

Water supplies for the District’s service area are obtained from 
both local and imported sources. In an average rainfall year, 
as much as half of the county’s water supply can be from local 
sources. Local sources are primarily groundwater and surface 
water, including minor amounts of reclaimed wastewater from 
facilities not owned or operated by the District. The ten reservoirs, 
with a capacity of 170,000 acre-feet, collect local runoff and 
provide incidental flood control (EOA Inc., 2001). 

The remaining supply is imported to the county from the Sierra 
Nevada Mountains via the Sacramento/San Joaquin Delta. The 
State Water Project (SWP) and the Central Valley Project (CVP) 
deliver this water. Imported water is conveyed to Santa Clara 
County through three main pipelines: the South Bay Aqueduct, 
which carries water from the SWP, and the Santa Clara Conduit 
and Pacheco Conduit, which bring water from the CVP (Judd 
and Whitman, 2001). 

In April of 1997, the District entered into a long-term water 
banking agreement with the Semitropic Water Storage District 
that reserves 35 percent, or 350,000 acre-feet, of storage in the 
banking program. The District has until January 1, 2006 to 
finalize its level of participation in the program. The term of the 
Semitropic agreement is until the year 2035. The District now has 
almost 142,000 acre-feet stored in the program and can withdraw 
up to 31,500 acre-feet annually from the bank during dry periods 
(Judd and Whitman, 2001). 

Additionally, the District plans to continue to develop partnership 
roles with local cities and ensure that all decisions being made now 
for recycled water systems take into account the need for recycled 
water as a major component of the long-term water supply. 

8.3.4.6 Use/Availability Ratio (UAR) 

The water use to availability ratio (UAR) is an indicator that 
is used to assess the stress that is placed on watershed water 
resources by consumptive use. A stressed watershed is defined by 
the Organisation for Economic Co-operation and Development 
(OECD, 2003) as a watershed in which greater than 40% of 
the available renewable water within the watershed is used by 
humanity for industrial, municipal/personal, or agricultural uses. 
According to the OECD, in addition to human needs, the water 
requirements of ecosystems must be taken into account and, 
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therefore, at least 60% of renewable flows are required to maintain 
a healthy, functioning ecosystem (Environment Canada, 2005). 

Not all water uses place equal stress on water resources. However, 
OECD (2003) states that when the ratio of water withdrawal 
to annual water availability (UAR) is less than 10%, water stress 
is low. A ratio in the range of 10 to 20% indicates that water 
availability is becoming a constraint on development and that 
significant investments are needed to provide adequate supplies. 
When the ratio is over 20%, both supply and demand will need to 
be managed and conflicts among competing uses will need to be 
resolved. 

The use / availability ratio (UAR) was not included in this 
edition of the stewardship plans because of uncertainty related 
to developing water yield estimates for District streams. The 
average local yield information provided by the District may not 
have accounted for all water transfers and consumptive uses. In 
addition, the UAR will need to be modified for use with the 
intermittent streams within the District. However, the indicator 
has been retained because of the importance of an adequate flow 
regime to maintain ecosystem health. 

8.3.4.7 Sanitary Surveys 

No sanitary surveys for the Guadalupe Creek Watershed were 
identified or provided by District staff. This is not unexpected 
since sanitary surveys are generally performed on water supplies 
that are primarily used as drinking water sources and Guadalupe 
Creek is not a primary drinking water source. 

8.3.4.8 Drinking Water Source Assessment and 
Protection Program (DWSAP) 

No DWSAPs for the Guadalupe Creek Watershed were 
identified or provided by District staff. This is not unexpected 
since DWSAPs are designed to present possible contaminating 
activities within the source drainage area that have the potential 
to contribute to water quality challenges at the water treatment 
plants. Guadalupe Creek water is not directly received by water 
treatment plants and would, therefore, not be subject to a 
DWSAP. 
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8.3.5 Flood Protection 

8.3.5.1 Flood History 

According to the Report on Flooding and Flood Related Damages 
(SCVWD, 1986), “The Guadalupe Creek went over its west bank 
downstream of the intersection of Hicks Road and Shannon Road. 
The water went over the low point on the west bank and flowed 
bank to the creek immediately causing no significant damage.” No 
other information on past flooding was found (Table 8-8) (Figure 
8-31 and 8-32) 

8.3.5.2 Expected Damage Estimates 

The District is currently refining estimates of expected damage 
amounts based on Federal Emergency Management Area’s 
(FEMA) 1 percent flood maps. The updated estimates are not 
available for this assessment. This data gap will be addressed for 
this indicator when the District completes the refined damage 
estimate process. The process of determining likely damage 
amounts is: 

1. Determine the area expected to flood, using FEMA Flood 
Insurance Rate Maps for Special Flood Hazard Areas 

2. Estimate the depth to which the area will flood for 1 
percent event 

3. Identify structures present in the flood-prone area 

4. Calculate the value of the structures based on type , size 
and age of structure 

5. Estimate the percent of structural value lost based on the 
depth of the flood waters (Corps and others) 

6. Estimate contents loss using depth, damage, structural loss 
curves established by the Corps of Engineers. 


Table 8-8 

Guadalupe Creek modifications by year 


Year 

Reach 

Modification Type 

1974,1979 

Upstream of Alamitos Creek confluence to 
Camden Avenue 

Excavated Earth Channel, modified floodplain 


(SCVWD,) 
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Figure 8-31 Guadalupe Creek WMU floodplain connectivity. 
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Figure 8-32 Timeline comparison of Guadalupe Creek flood events and District flood mitigation efforts. 
(SCVWD, , Jones and Stokes Associates, 2000, Santa Clara Valley Water District (SCVWD), 2004a, 
2004b) 


Table 8-9 

Conveyance abilities of creeks in the Guadalupe Creek WMU 

(SCVWD, 2004b) 


Ability to convey 1 % flood (percent of total) 

Ability to convey 2% flood (percent of total) 

Ability to convey 1 0% flood (percent of total) 

Total miles of creek in Guadalupe Creek WMU (percent of total) 


Miles 

Miles modified 

9.14 

2.17 

(100%) 

(24%) 

9.14 

2.17 

(100%) 

(24%) 

9.14 

2.17 

(100%) 

(24%) 

9.14 

2.17 

(24%) 


8.3.5.3 Channel Conveyance Summary 

The ability of the creeks of Guadalupe Creek WMU to safely 
convey water is the District’s primary goal. To this end, the 
channels of all WMUs have been assessed and in many cases 
modified. Table 8-9 summarizes the conveyance abilities of 
Guadalupe Creek WMU and the modifications that the District 
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has added to provide protection against the 1 percent, 2 percent, 
and 10 percent floods. 

Depending upon modifications made by the District, new 
development within the watershed, and natural hydrologic 
processes the capacity of the channel varies. Figure 8-33 shows 
this variance using the flooding frequencies as an indicator of 
channel capability as you move (left to right) from the bay to the 
headwaters. All creeks in the Guadalupe Creek WMU provide 1 
percent flood protection. 

8.3.5.4 Date of Construction/Infrastructure 

1935 Guadalupe Reservoir was constructed, its original capacity 
was 3,740 acre-feet (McArthur, 1981) (Current capacity is 
presented in Table 8-7) (Figure 8-34). 


Figure 8-33 Guadalupe Creek 
WMU flood frequencies. 



Figure 8-34 Guadalupe Creek 
proportion of infrastructure 
ages based upon the miles of 
creek with reported years of 
construction. 
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1962-1964 Masson Dam was constructed (Jones and Stokes 
Associates, 2000). 

1962 (reconstructed in 1964) The Los Capitancillos Percolation 
Ponds were constructed (SCVWD, 2004a). 

1999 A fish ladder was added to Masson Dam 

8.3.6 Ecosystem Health 

In managing watersheds we must strike a balance between meeting 
often-conflicting needs of water supply, flood management, 
and habitat protection with needs for housing, recreation, and 
economic activity. Here, the Watershed Health Indictor is based 
on the concept of biological integrity and how to sustain it. 
Specifically, watershed health is defined as the capability of a 
watershed to support and maintain a balanced, integrated, and 
adaptive community of organisms having a species composition, 
diversity, and functional organization comparable to that of 
natural habitats of the region (Karr and Dudley, 1981). 

8.3.6.1 Riparian Habitat 

Riparian habitats occupy a transition zone between aquatic and 
upland habitats. These habitats are related to and influenced by 
surface or subsurface waters, especially the margins of streams, 
lakes, ponds, wetlands, seeps, and ditches. They exhibit vegetation, 
soil, and hydrologic mosaics along topographic and moisture 
gradients that are distinct from the predominant landscape surface 
types. Riparian areas supply food, cover, and water (especially 
important in the arid West) for abundant and diverse biological 
assemblages. Riparian vegetation is essential to maintaining 
fish habitat. In a stream bounded by a healthy riparian forest, 
roots, shrubs, and vines bind the stream bank and resist erosion. 
Exposed, undercut roots and overhanging vegetation allow fish 
to rest and avoid predatory birds. The shade moderates water 
temperatures, and the overhanging trees contribute leaves, fruit, 
cones, insects, and other detritus to the aquatic food chain. 

Woody debris slows flood velocities and forms pools and storage 
for sediment that might otherwise reach spawning areas. Riparian 
corridors serve as migration routes and forest connectors between 
habitats for a variety of wildlife, particularly ungulates and birds, 
including endangered species, 50 percent of which require wetland 
habitat at some point in their lifecycle. 
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Historical Riparian Condition 

Early aerial photography taken in 1939 shows a narrow corridor 
of riparian tree canopy along the creek with decreasing density 
downstream and little cover in the braided channel reach. This 
downstream trend, which has been noted by previous researchers 
and is similar to current conditions (SCVWD 2001), may 
be indicative of historical conditions. Limited seasonal flow 
downstream is also suggested by Guadalupe Creek’s historical 
name — Arroyo Seco, or Arroyo Seco de los Capitancillos (“seco” = 
“dry”) — indicating that the stream was not perennial, as opposed 
to Guadalupe River downstream of the willow groves at the Los 
Gatos confluence. 

Riparian Community Characteristics 

Upstream to Camden Avenue on Guadalupe Creek, the creek 
courses through urban areas and much of the riparian corridor has 
been fragmented by bank stabilization for flood control purposes. 
Here the riparian community is largely characterized as barren 
and dominated by ruderal species, with the intact portions of 
the riparian community characterized as oak sycamore riparian 
woodland. Despite this condition, canopy cover is not considered 
to be a constraint to aquatic habitat quality (SCVWD, 2004a). 
Additional trees were planted along 10,791 feet of bank as part 
of the Guadalupe Creek Restoration Project (Jones and Stokes 
Associates, 2000). All planted trees were propagated from plants 
present in the watershed dictated by District policy (Neudorf, 
2005). Upstream of Camden Avenue the riparian community is 
predominantly oak sycamore riparian woodland. (Figure 8-35) 

Table 8-10 lists ecological communities that exist in the lower 
reaches of Guadalupe Creek. Listed species have been visually 
confirmed by the District in these communities. 

Percent Developed within Riparian Corridor 
Upstream to *4-mile above Camden Avenue the riparian corridor 
is abutted by high-density residential development with a few 
pockets of commercial and vacant/undeveloped land. Further 
upstream the corridor is predominantly forested. 

8.3.6.2 Aquatic Habitat 

Aquatic habitats are characterized by the presence of standing or 
flowing water in which a variety of marine or freshwater flora and 
fauna occur for long periods throughout the year. The Aquatic 
Habitat Indicator measures the quantity and quality of habitat 
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Figure 8-35 Guadalupe Creek WMU riparian coverage. 


Santa Clara Valley Water District 


6 


March 2006 


8-57 































Guadalupe Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


Table 8-10 

Communities and species of lower Guadalupe Creek. (Jones and Stokes Associates, 2000) 






Riparian 

Sycamore 



Riverine 


Percolation 

Annual 

Scrub- 

Alluvial 

Oak 

Upland 

Wetland 

Gravel Bar 

Ponds 

Grassland 

Forest 

Woodland 

Savannah 

scrub 

rabbitsfoot 

prickly 

mallard 

wild oats 

arroyo 

valley oak 

oak 

Himalayan 

grass 

lettuce 

gadwall 

Italian 

willow 

arroyo 

sycamore 

blackberry 

hairy willow 
herb 

horseweed 

bufflehead 

ryegrass 

narrowleaf 

willow 

willow 

coyote brush 

coyote brush 

Canada 


Mediterranean 

white alder 

red- 

shouldered 

introduced 

nutsedge 

thistle 

common 

merganser 

barley 

poison oak 

California 

ornamental 

willow weed 

common 

cocklebur 

Bermuda 

American 

coot 

filaree 

smilograss 

Himalayan 

blackberry 

bay 

coast live 

hawk 

acorn 


horsetail 

grass 

piedbilled 

ripgut 

periwinkle 

oak 

woodpecker 


water cress 

wild chicory 

grebe 

brome 

mule fat 

Fremont 

Botta's 


spearmint 

curly dock 

wild fennel 

nettles 

osprey 

Foster's tern 

soft chess 

wild radish 

towhee 

sparrow 

cottonwood 

mule fat 

pocket 

gopher 

burrowing 


Bermuda 

Fremont 

Caspian 

black 

house finch 


owl 


grass 

cottonwood 

tern 

musta rd 

common 




yellow 

arroyo 

Canada 

yellow star 

yellowthroats 




water- 

willow 

geese 

thistle 

ground 

squirrel 




primrose 

California 

red-winged 

wild teasel 




cattail 

sycamore 

blackbird 

wild fennel 

coyote 






marsh wren 

scarlet 

pimpernel 








horehound 








coyote brush 






available to support aquatic biological assemblages such as fishes 
and macroinvertebrates. 

Habitat Summary 

As seen in Figure 8-36, Guadalupe Creek WMU is completely 
earthen and therefore is more likely to offer good substrate for the 
stream ecosystem than if the channel was hardened (SCVWD, 
2004b). (This data source does not include the concrete walls 
along the channel between Pheasant Creek and Reynolds Road. 
Figure 8-24) 

Channel type offers a good estimate of the amount of impact 
that modifications have had on the stream channel. Areas with 
hardening of bed, bank, or both will be more difficult to colonize 
than habitats of natural earth. Specific channel type categories are 
presented below (see also Table 8 11): 

• Natural—No channel modifications 
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Guadalupe Creek 


□ Natural 

■ Reinforced bottom 

□ Reinforced sides 

□ Reinforced sides and bottom 

□ Modified, earthen 

□ Variable 


Figure 8-36 Guadalupe Creek WMU channel substrate. 


Table 8-11 

Channel modification analysis categories 


Channel Type 

Modification Category 

Arch Culvert 

Reinforced sides 


Articulated Concrete Block 

Reinforced sides 


Box Culvert 

Reinforced sides and 

bottom 

Bridge 

Reinforced sides 


Bypass Channel 

Reinforced sides and 

bottom 

Concrete (Bottom) 

Reinforced bottom 


Earth Levees 

Modified, earthen 


End Of Jurisdiction 

No data available 


Excavated Earth 

Modified, earthen 


Floodwalls 

Variable 


Gabion (Sides & Bttm) 

Reinforced sides and 

bottom 

Gabion (Sides) 

Reinforced sides 


Modified Floodplain 

Modified, earthen 


Natural Unmodified 

Natural 


Pipe Culvert 

Reinforced sides and 

bottom 

Rectangular Concrete 

Reinforced sides and 

bottom 

Rock Lined (S&B) 

Reinforced sides and 

bottom 

Rock Lined (Sides) 

Reinforced sides 


Sack Concrete 

Reinforced sides 


Trapezoidal Concrete 

Reinforced sides and 

bottom 



• Reinforced—Channel has been reinforced by using 
concrete, riprap, and gabions 

• Modibed—Channels that have been modified but have no 
bank or bottom hardening 

• Variable—Channels that did not “fit” into any of the 
other type categories (e.g., the channel type reported as 
“floodwall” does not make clear what parts of the channel 
have been modified and if hardening had occurred). 

The uncertainties in the existing database and inconsistencies in 
channel-type labels are data gaps that could be addressed through 
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channel surveys using an updated set of channel type categories 
that have received review and input from District stakeholders. 

Summary of Rosgen Classification from FAHCE Data 
From the confluence with Alamitos Creek upstream to Meridian 
Avenue, the channel is typed as an Alt-C: C is a low gradient, 
meandering, point-bar, riffle/pool, alluvial channel with broad, 
well-defined floodplains. This channel is further “altered” (alt-) in 
urban environments. (Figure 8-37) 

From Meridian Avenue upstream to Camden Avenue the channel 
is typed as an alt-E: E is a low gradient, meandering riffle/pool 
stream with low width/depth ratio and little deposition in natural 
settings. The E channel in natural settings is very stable and 
efficient with a high meander to width ratio, yet altered in an 
urban environment. 

Upstream from Camden Avenue the channel is typed as a 
relatively natural B channel: a moderately entrenched channel of 
moderate gradient (2 - 4%) dominated by riffles and infrequently 
populated by pools. This channel typically has a very stable 
planform and profile. 

Summary of FAHCE Summary report (2003) 

FAHCE conducted a continuous habitat survey on Guadalupe 
Creek from the confluence with Alamitos Creek to the Guadalupe 
Reservoir. Within the most heavily urbanized portion of the 
watershed (upstream to Camden Avenue) the channel is incised, 
and the substrate is compacted, resulting in a fair to poor rating 
for salmonid habitat. Upstream of Camden Avenue, the riparian 
zone is better-developed, and the complexity of cover provides 
good quality habitat and shelter for salmonids. 

Guadalupe Creek has higher spawning and rearing habitat values 
than the mainstem Guadalupe River, which functions primarily as 
a migration corridor for steelhead. 

Summary from WMI Assessment 

The SCBWMI (SCBWMI, 2003b)found the entire main stem of 
Guadalupe Creek to either partially or fully support the COLD 
Use with high certainty based on existing data. In general, they 
found that the level of support increased with distance up the 
Creek. (Figure 8-38) 
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Figure 8-37 Guadalupe Creek WMU Rosgen classification. 
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Figure 8-38 Guadalupe Creek WMU Cold Water Management Zone. 
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Summary from SCVURPPP Potential Sediment Impairment 
Report (2003) 

Several reaches within the Guadalupe Creek WMU ranked 
as medium priority by the (SCVURPPP, 2003) for potential 
impairment due to anthropogenic activities. These scores were 
based on all or some of the following issues: high percent 
embeddedness of pools and spawning gravels, high percentages 
of fines, identification as a sediment problem area, evidence of 
sediment removal operations, evidence of bank erosion, and 
occurrence in an urban area where steelhead or trout communities 
were identified. 

8.3.6.3 Biological assemblages 

Together, aquatic and riparian habitats may support diverse 
and abundant communities of biological organisms. The 
Biological Assemblage Indicator identifies the capacity of 
watersheds to support aquatic faunal communities such as fish 
and macroinvertebrates as well as riparian faunal communities, 
including those species listed as threatened and endangered. 

Fish Assemblages 

Guadalupe Creek supports a coldwater steelhead assemblage 
below the Guadalupe Reservoir to approximately 1.25 miles 
upstream of its confluence with Guadalupe River (Figure 8-39 
and Table 8-12). It may potentially support a warm-water native 
fish assemblage in the lowest Vi-mile segment (Smith, 2001). 
Stakeholder input to the SCBWMI assessment of Guadalupe 
Watershed, however, reported observations of fish including 
rainbow trout in Rincon, Reynolds, and Hicks (Cherry Springs) 
Creeks (Smith, 2001). 

Robert Leidy conducted a survey of the Bay Area stream fishes 
from 1992-1998. Guadalupe Creek was sampled at three sites, 
from Pam Lane to above Guadalupe Reservoir, as part of that 
effort. At these locations, 79 rainbow trout, 244 California 
roaches, 51 Sacramento suckers, and 55 riffle sculpin were present 
(Leidy, 1999). 

Leidy rated these data on a scale from 0 to 3 for the following 
categories: percent of native species by abundance, total year of 
young in sample, salmonid abundance, and sculpin abundance. 
Guadalupe Creek received mean ratings of 3, 1.3, 2.6, and 2.3 
respectively. These ratings are based on the proportion of species 
that are native and the number of individuals present. The 
numeric breakdown is represented in Table 8-13. 
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Figure 8-39 Guadalupe Creek WMU fish assemblages. 
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Table 8-12 

Freshwater fishes recently observed 1,2 in Guadalupe 
Creek WMU. (Leidy 1984, Smith 1999, SCVWD 2000, Keith 
Anderson, and Larry Johmann) 


Common Name 

Scientific Name 

Origin 3 

Pacific lamprey 

Lampetra tridentata 

N 

Rainbow/Steelhead trout 

Oncorhynchus mykiss 

N 

California roach 

Lavinia symmetricus 

N 

Sacramento sucker 

Catostomus occidentals 

N 

Prickly sculpin 

Cottus asper 

N 

Riffle sculpin 

Cottus gulosus 

N 

Bluegill sunfish 

Lepomis macrochirus 

1 

Pumpkinseed 

Lepomis gibbosus 

1 

Green sunfish 

Lepomis cyanellus 

1 

Largemouth bass 

Micropterus salmoides 

1 

Chum Salmon 

Oncorhynchus keta 

NC 4 


1 Observed is defined as specimens collected and/or observed within the last 20 
years. 

2 This table does not indicate whether these are self-sustaining populations of 
these species. 

3 l = lntroduced N = Native NC=Not confirmed 

4 Native to California, but origins of individuals observed in the Guadalupe River 
in recent years is unknown. 


Table 8-13 

Bay Area stream fishes (Leidy, 1999) ratings definitions. 


Rating category 

Rate 

Representative value 


0 

No natives 

% native species by abundance 

1 

1 -33% native fishes 

2 

34-66% native fishes 


3 

67-1 00% native fishes 


0 

No individuals 

Total year-of-young in sample 

1 

1 -24 individuals 

2 

25-50 individuals 


3 

50+ individuals 


0 

No individuals 

Salmonid abundance 

1 

1 -24 individuals 

2 

25-50 individuals 


3 

50+ individuals 


0 

No individuals 

Sculpin abundance 

1 

1 -24 individuals 

2 

25-50 individuals 


3 

50+ individuals 


Macroinvertebrate Assemblages 

(Carter and Fend, 2000) sampled Guadalupe Creek at seven 
sites, six of which were below the reservoir. EPT (Ephemeroptera, 
Plecoptera, and Trichoptera) richness is generally considered to 
be a good metric to indicate higher quality habitat conditions, as 
these orders of macroinvertebrates are pollution intolerant. EPT 
richness was overall very high in this WMU, higher than in the 
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rest of the Guadalupe WMA, indicating relatively high quality 
habitat and water quality conditions and a good food source for 
fishes. As expected, there was a slight downward trend in EPT 
scores with distance downstream. Overall, however, the scores 
were high throughout the mainstem except in the reservoir, where 
scores were lower by a factor of two. As expected, richness of 
Chironomid and Oligochaeta Orders that are more tolerant of 
pollution increased with distance downstream but were still lower 
than similar scores in adjacent WMUs. 

Special Status Species 

Surveys conducted by the District indicate support for red-legged 
frogs on Guadalupe Creek from the confluence with Guadalupe 
River up to the Guadalupe Reservoir (Figure 8-40). Long 
stretches of Guadalupe Creek also support the western pond 
turtle. 

The (SCBWMI, 2003b) found the RARE Use was potentially 
supported in Guadalupe Creek below Guadalupe Reservoir based 
on low-certainty data that indicated support for the following 
additional species: yellow legged frog, yellow warbler, double 
crested cormorant, steelhead, and Chinook salmon. 

The (California Department of Fish and Game) includes the 
additional following recent records (less than 20 years old), all 
species of concern except as indicated: Mt. Hamilton thistle, Santa 
Clara Valley dudleya (Endangered), smooth lessingia, Santa Clara 
red ribbons, fragrant frittilary, and the most beautiful jewel-flower. 

Invasive species 

District data do not report the presence of Cape Ivy, Tamarisk, 
Arundo donax, or Pampas grass in the Guadalupe Creek WMU. 

8.3.6.4 Surface Water Quality 

The physical and chemical qualities of surface water influence 
both those biological organisms living in and those relying on 
these resources. The Surface Water Quality Indicator measures the 
condition of this resource by identifying the geographic extent of 
pollutants as well as potential sources of pollutants. This provides 
information with which to assess the status of the District’s Water 
Supply and Water Quality interest area in each WMU. 

Pollutants of Concern (Basin Plan Objectives) 

The following lists the beneficial uses designated by the (RWQCB, 
1995) for waterbodies within this WMU (note: these uses are 
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Figure 8-40 Guadalupe Creek WMU macroinvertebrate assemblages and special status species 
locations. 
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identified in the 1995 Basin Plan for the Guadalupe River and 
are listed for this WMU using the tributary rule, E = existing, P = 
potential): 

• COLD (E) - Guadalupe Reservoir only 

• REC-1 (E) - Guadalupe Reservoir only 

An outcome of the SCBWMI assessment work (SCBWMI, 

2003a) was a list of recommended changes to the RWQCB list 
of designated beneficial uses. WMI stakeholders recommended 
adding the following uses to the Guadalupe River (E=existing, 
P=potential): 

• COLD (E) 

• RARE (E) 

Sediment Source 

Sections of Guadalupe Creek were identified as sediment problem 
areas based on percentages of stream bank erosion and channel 
entrenchment (SCVURPPP, 2003). To combat the channel 
entrenchment below Masson Dam, the Guadalupe Creek 
Restoration Project was implemented to form low flow and high 
flow channels with extensive riparian canopy. 

Most of the sediment in Guadalupe Creek above Camden Avenue 
comes from the highly erodible soils along the stream banks. 

Much of this sediment deposits above Masson Dam (Figure 

8 - 10 ). 

Sediment removal activities take place every few years at the 
Camden Avenue culvert. Approximately 500 cubic yards of 
sediment are removed from a 500-foot stretch of creek (SCVWD, 
2000). Sediment removal also takes place at Almaden Expressway 
to reduce constriction at this bridge (Neudorf, 2005). 

Risk Factors (e.g., Historic and Operating Mines) 

Guadalupe Creek WMU was primarily used in an agricultural 
capacity until the middle of the 20 th century when the population 
growth of the Santa Clara Basin began. Concurrent to the 
agricultural dominance was the presence of mining activities at 
the Guadalupe and other mines in the foothills of the Santa Cruz 
Mountains. Some former mining sites are now protected as part of 
the Almaden Quicksilver County Park. Historic mining presents 
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a unique suite of challenges for the District, especially in terms of 
water management and ecosystem health. 

While no mines currently operate in the Guadalupe Creek WMU, 
the legacy of mining in the New Almaden district still impacts the 
health of the watershed and the health of South Bay communities 
(Figure 8-41). Mercury in large doses can be debilitating to the 
human nervous system. It is especially toxic to pregnant women, 
infants, and children, where it can cause mental and physical 
difficulties. The form of mercury of concern from a human health 
perspective is methylmercury. Intake of methylmercury is mostly 
from ingestion of mercury-contaminated fish. Fish with elevated 
mercury have been found in Guadalupe Reservoir and Guadalupe 
Creek. 

Most of the mercury in the Guadalupe WMA exists as relatively 
insoluble mercury sulfides in mine wastes that have accumulated 
in reservoir sediments and in stream bottoms and banks. 

Mercury also exists adsorbed to sediment within the waterbodies. 
Atmospheric deposition also contributes to mercury levels in 
the watershed. However, because of the historic mining the 
proportion of the total mercury load caused by atmospheric 
contributions is very small. 

Methylmercury is a by-product of the activity of sulfate reducing 
bacteria (Compeau and Bartha, 1985), several different strains of 
which are found in nature (King, et ah, 2001). Methylation can 
occur wherever sulfate reducing bacteria are active, although the 
hypolimnion (the oxygen depleted bottom layer of deep water 
bodies) and the upper few centimeters of the sediment appear to 
be the most important zones (e.g. (Gilmour and Riedel, 1995, 
Watras, et ah, 1995, Bloom, et ah, 1999, Hines, et ah, 2000)) 

The methylmercury produced diffuses from the sulfate 
reducing bacteria cells. Much of the methylmercury produced 
is demethylated. However, a portion of the methylmercury 
enters algal cells at the base of the food chain. Methylmercury 
bioconcentrates as it moves up the food chain from algae to 
zooplankton to prey fish and to predator fish (Figure 8-42). The 
largest single jump in concentration occurs from the water to 
algae. Methylmercury’s biomagnification is among the largest of 
all known chemical compounds. Concentrations in fish can be 
millions of times higher than in water. 
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Figure 8-41 Topographic map of historical Guadalupe mines and the New Almaden Mining District. 
This map includes both the Guadalupe WMU and parts of the Alamitos WMU. (Tetra Tech Inc., 2003a) 
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Example Magnification Per Step 



Figure 8-42 Food chain 
biomagnification of 
methylmercury. (Tetra Tech Inc., 
2003b) 


In addition to mercury mining there were also two limestone 
mines, one chromite mine, and one stone mine. There are no 
active mines in the Guadalupe Creek WMU. 

Trash Problem Areas 

The SCVURPPP conducted a survey to identify trash hotspots 
in Santa Clara Basin streams (SCVURPPP, 2004). Four trash 
hotspots have been identified in the Guadalupe Creek WMU: 
one on the north side of Coleman Avenue between Almaden 
Expressway and Meridian Avenue (source: illegal dumping and 
litter from motorists); two near the intersection of the Creek with 
Camden Avenue (source: litter from motorists and pedestrians), 
and another on Hicks Road between Camden and Shannon 
Avenues (source: single event illegal dumping) (Figure 8-43). 

Since this initial trash survey was conducted, SCVURPPP co¬ 
permittees have evaluated the identihed-sites, and conducted 
clean-ups. The list of trash problem areas is expected to change 
over time as additional information becomes available through 
future implementation of trash evaluations and management 
practices by SCVURPPP co-permittees. The next update of trash 
problem areas will be available from SCVURPPP in September 
2005. 

303(d) impairment listings 

Guadalupe Creek is listed for mercury, diazinon (SCVURPPP 
NPDES permit). (SCVURPPP, 2003) (Figure 8-44). 

8.4 Fine-Scale Analysis 

This watershed management unit was not selected for fine scale 
data analysis. 

8.5 Data Gaps 

8.5.1 Availability of existing data 

The collection of existing data for the Guadalupe Creek watershed 
management unit report was aided by data collection efforts that 
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Figure 8-43 Guadalupe Creek WMU locations of trash problem areas. 
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Figure 8-44 Guadalupe Creek WMU impairment listings. 
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were undertaken as part of the Guadalupe River mercury TMDL 
study. The documentation of sources for existing information 
is addressed in the references appendix. It is important to note 
that the project team identified many inconsistencies and 
uncertainties in the existing data compiled for this project. These 
inconsistencies and uncertainties are not fatal for use of this 
information in an indicators assessment context; these gaps will 
need to be addressed for continued use in a planning context. 
Examples of these inconsistencies and uncertainties include the 
riparian corridor mapping data, channel type mapping data, and 
watershed management unit specific flood damage information. 
The accumulated physical library and electronic information (with 
meta data) will be transferred to the District at the conclusion of 
the project (July 2005). 

8.5.2 Description of data gaps 

Data gaps existed for each of the District mission objective areas. 
The district and others are already addressing some of these data 
gaps. However, many of the identified data gaps will need to 
be addressed as priority projects before feasibility studies and 
implementation plans can move forward. 

8.5.2.1 Recreation and Trails 

Trail opportunities were delineated based on geographical 
information. This limited the Project Team from making 
actionable recommendations. A ground survey of creekside trail 
corridors would help identify feasible opportunities for future 
recreational development. 

8.5.2.2 Hydrology/Geomorphology 

There are significant uncertainties regarding channel modification 
information provided by the District through the Waterways 
Management Model. The District should consider updating the 
model through a series of simple reconnaissance style surveys 
to document channel modification status. The survey to update 
the database should use a consistent format that addresses all 
components of the channel (e.g., bottom, sides, floodplain), and 
a consistent set of material / treatment conditions. It can be said 
that there is a high degree of uncertainty in the current database 
based on the comparison of the data in the WWMM and in 
channel modifications seen on the ground. These inconsistencies 
could be addressed through the ground truthing described above. 
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Water information such as flow rates and levels formerly were 
available through the District’s ALERT system. This was recently 
changed and currently, users can only search and view records 
from 2002 to the present rather than allowing the user to search 
all historic records. This change has seriously impeded the Project 
Team’s ability to research historical hydrologic information. 
Continuous flow and turbidity gauges at the mouth of major 
creeks would provide information needed to calculate actual flow 
and suspended sediment loads. For example, Guadalupe Creek has 
a flow gauge far above Masson Dam where flows are diverted to 
the percolation ponds. 

8.5.2.3 Water Supply (Source Water Quality) 

Water supply information was readily available through District 
documents. However, with recent homeland security policies in 
place a good deal of information is no longer accessible (e.g. water 
conveyance infrastructure). District policy on these issues was 
unclear and assumed to be that such information was restricted 
and outside the relevant scope of the Stewardship Project. 

8.5.2.4 Flood Protection 

The project team was unable to obtain updated information on 
floods and damage amounts that are organized by watershed 
management unit. Therefore these indicators currently must be 
assessed on a broader less quantitative scale. To evaluate flood 
amounts and damage the District will need to catalogue flood 
events by watershed management unit. This will be especially 
important to correlate flood data with other relevant watershed 
indicators that are subject to change over time such as percentage 
of impervious cover. 

Another obstacle to the Project Team’s data resources was the 
modification of the ALERT data system, which only allows 
the user to search records from 2002 to the present. This made 
research difficult from a flood protection perspective because the 
Team was unable to search historical information for events when 
the flood stage was neared or surpassed. 

8.5.2.5 Ecosystem Health 

Data on the extent and type of riparian vegetation would be well 
served by ground truthing. This practice would reduce uncertainty 
in the data while at the same time identify areas for riparian 
management, planting, restoration, and monitoring. In addition, 
District staff noted the need for a more complete and consistent 
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survey for erosion repair sites, channel instabilities, and creek 
channel field surveys. 

Data sources on fish barriers were deemed unreliable based on 
discrepancies between electronic information and structures seen 
in the field. Ground truthing, like that performed for riparian 
corridor verification, would be valuable in identifying previously 
unmentioned barriers and those barriers that have been removed 
successfully. When fish surveys are done on a waterbody for a 
District project, the types of fish species could be incorporated 
into a watershed management unit stewardship database. The 
District has a continuing study using biotelemetry to track 
Chinook salmon in the Guadalupe watershed to identify passage 
impediments. 

8.6 Vision Statements 

8.6.1 Purpose and Uses of Vision 
Statements 

The purpose of including vision statements in the Stewardship 
Plan is to encourage the public and the policy makers to think 
about water resources goals for each WMU, to encourage land 
use decision-makers, land owners, community activists and others 
to work in concert toward a desired future that supports water 
supply, flood protection, watershed health, recreation, trails and 
open space-related interests. 

The statements are based on the assessment of historical and 
existing conditions in the watersheds, as well as limited input 
received from both internal and external stakeholders throughout 
the planning process. They serve as inspirational guidance to foster 
collaboration, to promote water resources interests and to guide 
site or reach specific projects/programs. 

8.6.2 Scope and Limitations for this Round 
of Visioning 

Recognizing the differences among the creeks, time and budget 
limitations, visioning approach applied at the each WMU are 
different (see Table 8-14 for details). Working with members 
of Stewardship Planning Advisory Workgroup, the project team 
interviewed eight individuals who are knowledgeable about on¬ 
going efforts in individual watersheds in this watershed area 
during the spring of 2005. These include representatives from 
Santa Clara Valley Water District, Santa Clara County Parks 
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Table 8-14 

Visioning Approach for Each WMU within the Guadalupe Watershed Area 


Watershed 



Management Units 

Visioning Approach 

Notes 

1. Alamitos Creek 

Stakeholder interviews or focused 
group 

A pilot to be followed for developing vision statements for 
other WMUs. 

2. Guadalupe Creek 

Project Team to Draft Vision 
Statements 

Draft can be refined as a part of the implementation process. 

3. Los Gatos Creek 

Same as above 

Same as above 

4. Guadalupe River 
Main Stem 

5. Alviso / Bayland 

Defer to Guadalupe Watershed 
Integration Workgroup (GWIWG) 
Defer to Salt Pond Restoration 

Strong presence of GWIWG. 

Bayland Area is a part of the salt pond restoration effort, its 

Areas 

Efforts 

vision needs to be developed in the context of that effort. 


Department, the City of San Jose, Friends of Guadalupe Gardens 
and the Guadalupe Coyote Resource Conservation District. 
Refining the visioning statement should include interviewing 
creek-side land owner associations, such as Woodside of Almaden 
Homeowners Association as well as creek groups such as Friends 
of Alamitos Creek. 

The statements are not final because of the limited number of 
interviews. Further and broader outreach to stakeholders are 
essential for developing a more comprehensive and coherent vision 
for each WMU. Users are advised to start with the reflections 
presented in this chapter, and refine these statements based on 
best available information. 

8.6.3 Background Information 

The Guadalupe Creek Watershed Management Unit (WMU) 
consists of the area above the Guadalupe Reservoir and adjacent 
to Guadalupe Creek and its tributaries downstream. The 
Guadalupe Creek WMU is centered in the Guadalupe Watershed 
Management Area (WMA) between the Alamitos Creek WMU 
and the Los Gatos Creek WMU. In addition to Guadalupe 
Creek, other creeks in the WMU are Rincon Creek, North Los 
Capitancillos Creek, Hicks Creek (also known as Cherry Springs 
Creek), Shannon Creek, and Pheasant Creek. The Guadalupe 
Creek WMU lies in the south-central portion of the Guadalupe 
WMA. Portions of the cities of San Jose and Los Gatos are 
included in the extreme northern sections of the Guadalupe 
Creek WMU. The southern two-thirds of the WMU are under 
the jurisdiction of Santa Clara County. In the county jurisdiction 
Midpeninsula Open Space and Almaden Quicksilver County Park 
control a majority of the land. 
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The Guadalupe Creek WMU is located to the southwest of the 
Monte Vista Fault. To the southwest of the WMU is the San 
Andreas Fault system. The Berrocal Fault Zone passes through 
the Guadalupe Creek Basin and dominates the water course until 
Camden Avenue and Guadalupe Creek’s entrance into the Santa 
Clara Valley. 

The dominant hydrologic feature of the WMU is Guadalupe 
Reservoir, created in 1935 by the construction of the Guadalupe 
Dam. The reservoir was created for water supply and storage 
purposes. In addition to the Guadalupe Dam, the Masson Dam 
is a small diversion dam further downstream with the purpose 
of diverting water into the Los Capitancillos percolation ponds 
during summer flows. 

Historically, Guadalupe Creek WMU was an agricultural and 
mining community. Since urbanization began in the 1960s, the 
trend has been more toward residential development and open 
space preservation. The safeguarding of land through open space 
districts and county endeavors has allowed for a large portion 
of the upper watershed to be preserved into the future. Also, 
opportunities for ground water recharge for any losses incurred 
need be explored. 

Before the completion of Guadalupe Reservoir, fish once traversed 
the entire length of the creek, an intermittent stream with its 
flows depending on the extent of rainfall. While the reservoir 
divides the upper watershed from anadromous fish passage, 
opportunity still exists to improve fisheries potential in the lower 
watershed. Efforts in this direction have already begun with the 
Lower Guadalupe Creek Restoration Project. It is essential at this 
point to continue monitoring the health of the fish communities 
with an eye toward steelhead establishment so that reservoir and 
stream maintenance work and water diversions do not hamper the 
ecological communities for whom the restoration project has been 
so carefully planned. 

Land access historically was controlled by individual 
landowners and the mining companies. With the creation of 
the Midpeninsula Regional Open Space District (MROSD) 
and the Almaden Quicksilver County Park, there are now more 
opportunities than ever for people to explore the foothills of the 
Santa Cruz Mountains. Increasing access along creek corridors, 
as well as opening up areas of MROSD land currently closed to 
the public, will appropriately serve the communities of the South 
Bay and bolster future conservation actions by fostering personal 
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connections to the landscape. New trail communities also offer the 
District and other stakeholders a valuable and captive audience for 
trailside education to encourage watershed stewardship activities. 

8.6.4 Vision Statement 

The vision for Guadalupe Creek watershed management unit is 
that of a reliable source of local water supply through optimizing 
Guadalupe Reservoir and groundwater recharge operations; a 
stream with expanded stable channels, riparian vegetation covers, 
natural flows, with reduced effects of mercury contamination and 
without man-made barriers that support coldwater fish and other 
special status species. A watershed where streamside trails links 
natural reserves in the headwaters to the urban park downstream, 
key water resources features are integrated into general or 
comprehensive plans or area-specific plans or zoning or other 
land use decision-making tools; and community-based stewards 
continue to thrive to protect and enhance water resources in the 
area. Specially, the vision consists of: 

Guadalupe Reservoir and groundwater recharge functions of 
Guadalupe Creek Preserved. The need to provide stream flows 
for aquatic life and groundwater recharge through percolation 
facilities in Guadalupe Creek continues to be balanced and 
maintained. 

Continued flood protection with improved stream function. 
Existing flood protection is maintained and stream functions are 
improved with continuous riparian corridor, thriving fishery, and 
floodplains are managed to provide space for natural meandering 
of the stream to occur. 

A geomorphically stable channel in dynamic equilibrium. To 
promote a high functioning stream ecosystem, natural channel 
modifications and restoration to address excessive reach-specific 
aggradations or erosion are continued. Efforts are made to keep 
the high percent of natural channels in the WMU. Natural 
channel stabilization techniques are used wherever possible. 

A stream with expanded riparian vegetation that preserves 
existing vegetation and replacing hardscape. Preservation of the 
remaining natural stream channels and riparian communities are 
emphasized and sites for replacing hardscape features with native 
vegetation are designated. Supporting the percolation function 
and maintenance operations, sinuosity and wetland vegetation are 
added to better integrate the Los Capitancillos percolation ponds 
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into the stream ecosystem. In the upper watershed, to minimize 
erosion, existing dense vegetation are maintained. 

A stream without man-made barriers that impede natural 
flow and fish passage. Guadalupe Creek sustains a steelhead 
community downstream of the Guadalupe Reservoir. The removal 
or mitigation of fish barriers downstream of the reservoir allows 
these fish to reach downstream tributaries that are essential for 
spawning. 

A watershed with reduced effects of mercury contamination. 
Reducing the presence of mercury in the Guadalupe Creek 
WMU is a focus of future stewardship efforts. Building on the 
results of the Mercury TMDL study, efforts are taken to reduce 
existing sources of mercury, such as urban runoff, as well as the 
bioavailability of mercury in the natural system. Efforts are made 
to remove toxic sediment from the Guadalupe Creek Restoration 
Project Area. 

A system of streamside trails, linking natural preserves in the 
headwaters to an urban park network downstream. Open space 
in the Guadalupe Creek WMU is preserved, and public access to 
public lands is increased. The Guadalupe Creek riparian corridor 
provides recreational and educational benefits. Efforts are made 
to make trails along Guadalupe Creek accessible to the public, 
particularly below the Guadalupe Reservoir. Cooperation among 
agencies such as the District, County Park, City of San Jose and 
MROSD facilitates improved access to the trail network. The 
possibility of a creekside trail is explored along the portion of 
Guadalupe Creek from Camden Avenue to the intersection with 
Shannon Creek. 

Promotion of stewardship activities in the watershed. Efforts 
are made to coordinate with area stakeholders, and continued 
cooperation between the City of San Jose and the Santa Clara 
Valley Water District in defining responsibilities for trail 
improvement projects along Upper Guadalupe Creek. Outreach 
to neighborhood groups will encourage stewardship projects by 
residents in the WMU. 

Land use patterns that support the protection of water 
resources. Land use patterns and development in the watershed 
will support the protection of water resources. Land use planning 
will emphasize the protection of undeveloped streamside land, and 
on tools for reducing impacts of development on the valley floor. 
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9.1 Location and Overview 

Los Gatos Creek Watershed Management Unit (WMU) is 
located in the westernmost section of the Guadalupe Watershed 
Management Area (WMA). It originates in the Santa Cruz 
Mountains at a height of up to 3,483 feet (SCBWMI, 2001). 
There are many water bodies within the WMU including Lake 
Elsman, Howell Lakes, Lexington Reservoir, Vasona Reservoir, 
and many percolation ponds. In addition to Los Gatos Creek, 
other creeks in the WMU are Soda Springs Canyon, Limekiln 
Creek, Aldercroft Creek, Black Creek, Dyer Canyon, Briggs 
Creek, Lyndon Canyon, Trout Creek, Moody Gulch, Hendrys 
Creek, Austrian Gulch, and Hooker Gulch. 

Los Gatos Creek is traced in part by State Highway 17 as it winds 
toward the Santa Cruz Mountains. In addition, Low Gatos Creek 
WMU falls within the following jurisdictions: Campbell, San 
Jose, Monte Sereno, Los Gatos, and unincorporated Santa Clara 
County. (Figure 9-1) 

The Los Gatos Creek watershed begins in the Santa Cruz 
Mountains at a higher elevation than Guadalupe or Alamitos 
Creek watersheds. The Los Gatos Creek watershed has two 
regions: 1) the upland region with occasional bedrock outcrops, 
and 2) the alluvial plain. Along Los Gatos Creek up to Lexington 
Reservoir, Holocene stream channel deposits underlie and border 
the creek. These localized deposits are not shown in the geologic 
map shown in Figure 9-2. Alluvial fan, old floodplain, and terrace 
deposits underlie the lower part of the watershed near the creek. 
The alluvial plain overlies a deep structural basin filled with Plio- 
Pleistocene and Quaternary unconsolidated alluvial materials. The 
alluvial deposits consist of well-graded, interbedded fine sands 
and silts with some gravels. On the west side of the creek near the 
offstream percolation ponds, the alluvial plain is underlain by the 
Santa Clara Formation of Pleistocene and Pliocene age. The Santa 
Clara Formation consists of fluvial gravel, sandstone, and siltstone 
with thin lenses of mudstone. This formation has abundant plant 
fossils and invertebrate and vertebrate fossils in its lower beds. 

The upland portion of the watershed is underlain by the Santa 
Clara Formation and the Franciscan Formation, separated by 
faults. The rock types of the Franciscan Formation in this area 
include melange, basaltic volcanic rocks, graywacke sandstone, 
serpentinized ultramafic rocks, and chert. Recently produced 
geologic maps for the Los Gatos area shows isolated, small silica 
carbonate deposits in the Limekiln Canyon area of the Lexington 
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Figure 9-1 Los Gatos Creek WMU city boundaries. 
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Figure 9-2 Los Gatos Creek WMU geology. 
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watershed (McLaughlin et al, 2001). There were no other mercury 
deposits identified in the Lexington Reservoir watershed. The 
Limekiln Canyon did not have elevated total or particulate 
mercury when sampled in the wet season of 2004. There are 
numerous landslide deposits both below Lexington Reservoir 
and in the western part of the watershed above the reservoir, 
particularly in the San Andreas Fault Zone. The underlying 
bedrock on the southern side of the San Andreas Fault, part of the 
Santa Cruz Block, has mostly shales of late to middle Eocene age, 
and sandstones of lower Miocene to Oligocene age and basalts. 

The rocks underlying the northern side of the Santa Andreas fault 
between Lexington Reservoir and Lake Elsman are part of the 
Sierra Azul block. The primary types in this area include a Jurassic 
intrusive complex of dioritic to diabasic dikes and sills, ultramahc 
rocks, sandstone, mudstone, and sandstone and shale from the 
Great Valley Sequence. The upper watershed is highly faulted. 

The soil map of the Los Gatos watershed shows two soil types, 
clay loam and loam, similar to the Guadalupe and Alamitos Creek 
watersheds. Figure 9-3 shows that the clay loam soils are present 
in the downstream portion of the watershed and the upland 
portion. 

Most of the ore was derived from cinnabar in silica carbonate 
deposits, but there was some native mercury in the underground 
veins such as in the Harry area near Mine Hill. A placer deposit of 
cinnabar nuggets in stream gravels was mined from 1945 to 1947 
in lower Deep Gulch Creek where it joined Almaden Canyon 
(Bailey and Everhart, 1964). 

9.1.1 Photo Transect 

A photographic reconnaissance was conducted by the project team 
to provide a longitudinal overview of stream channel conditions. 
Figure 9-4 provides the locations along the stream channel that 
were included in the photographic survey. The survey attempted 
to capture images to represent major segments of stream 
conditions (e.g., gradient, habitat type, channel condition). The 
photographs are presented in Figure 9-5 to Figure 9-15. 
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Figure 9-3 Los Gatos Creek WMU soil types. 
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Figure 9-4 Los Gatos Creek photo locations. 
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Figure 9-5 Los Gatos Creek 
upstream of the confluence 
with Guadalupe River. Note 
the misplaced palm tree in the 
middle of the photo. (Location 1 
in Figure 9-4) 



Figure 9-6 Minor undercutting 
of bank above confluence with 
Guadalupe River. (Location 1 in 
Figure 9-4) 
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Figure 9-7 Los Gatos Creek 
WMU. In-stream shading 
and well developed riparian 
coverage. (Location 2 in Figure 
9-4) 



Figure 9-8 Los Gatos Creek 
WMU. Straightened and confined 
concrete channel reach with 
limited riparian cover. (Location 
3 in Figure 9-4) 
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Figure 9-9 Los Gatos Creek 
looking upstream of Camden 
Avenue toward a drop structure; 
this ponded area has abundant 
macrophytes (Location 4 in 
Figure 9-4) 


Figure 9-10 Floodplain along 
Los Gatos Creek below Vasona 
Reservoir flooded by creek in 
February 2004. (Location 4 in 
Figure 9-4) 
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Figure 9-11 Arundo donax 
invasion in channel. Dense 
growth reduces the creeks ability 
to convey flow. (Location 5 in 
Figure 9-4) 



Figure 9-12 Los Gatos Creek 
at Vasona Reservoir during dam 
spilling on February 27, 2004 
(Location 6 in Figure 9-4) 
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Figure 9-13 Los Gatos Creek 
below Vasona Dam on February 
27, 2004 (Location 6 in Figure 9- 
4) 



Figure 9-14 Trapezoidal 
concrete channel prevents 
instream shading by limiting 
plant access to stream edge. 
Some ruderal species are present 
in the cracks and crevices of the 
concrete. (Location 7 in Figure 
9-4) 
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Figure 9-15 Los Gatos Creek 
below Lexington Dam. This 
photo demonstrates the size 
of Lenihan Dam. The substrate 
is large cobble with gravel 
surrounded by a well populated 
riparian corridor. This photo was 
taken in winter. (Location 8 in 
Figure 9-4) 



9.2 Synthesis 

9.2.1 Relationship to Conceptual Model 

The watershed stewardship program has adopted a conceptual 
model that illustrates the relationship of resource condition 
indicators over time to the restoration decisions that will ensure 
a positive trajectory for ecosystem recovery. (Figure 9-16) The 
indicators used in this project were selected because of their 


Figure 9-1 6 Stewardship 
project conceptual model. 
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linkage to Ends Policies (See Appendix D). The restoration 
choices include the range of stewardship tools described earlier 
in Section 2. It is important to note that the restoration objective 
is not assumed to be pre-settlement conditions. Rather the 
restoration/stewardship options are evaluated relative to other 
social, economic, and policy factors. The purpose of this section is 
to provide a synthesis summary for Los Gatos Creek. 

Historically, Los Gatos Creek watershed has evolved from 
predominantly an agricultural area to a partly urbanized area. 

A large percentage of the upper watershed, above Lexington 
Reservoir remains open space and parks. The lower part of Los 
Gatos Creek changed from a braided stream entering a marsh 
area at its confluence with Guadalupe River to a defined channel. 
Substantial channel modifications have been constructed over 
time to enhance the ability of the creek to protect against 
floods and function as a water supply, including construction of 
three reservoirs and a series of diversion ditches and off-stream 
percolation ponds. These reservoirs now act as fish barriers. In 
addition, diversion of water to off-stream percolation ponds 
contributes to low flows, and thus, higher temperatures than are 
suitable for cold-water fisheries. 

9.2.2 Issues Related to Water Supply 
Operations 

All water supply Ends Policy Goals are currently being met. 
Infiltration goals are met through the use of the many off-stream 
percolation ponds. Water storage goals are attained by Vasona 
Reservoir, Lexington Reservoir, and Lake Elsman. 

9.2.3 Issues Related to Flood Protection 
Operations 

Los Gatos Creek has flooded four times in the past century 
according to existing information. One damaging flood in the 
past 20 years is an excellent indicator of the watersheds ability 
to convey yearly flows. However, with increasing development 
in the watershed and the related increase in impervious cover, 
the hydrology of the system may change. It will be important 
to keep flood protection goals in focus as new plans are realized 
for the region. At present, about 90 percent of the stream system 
is capable of conveying the 100 year flood with minimal bank 
enforcement (SCVWD, 2004b). All reaches can convey a 50-year 
flood. 
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9.2.4 Issues Related to Water Quality, 
Riparian and Aquatic Habitat 

It will be important to focus on maintaining a coldwater fishery 
downstream of Vasona Reservoir. Attention should be paid to 
channel modification and possible restoration as well as policies 
of water diversion. A lower water level caused by diverting water 
will warm much faster as it loses volume and speed, allowing it to 
form shallow pools. 

Multiple fish barriers on Los Gatos Creek impede the ability 
of the creek to function as a cold-water fishery. There are some 
reports that the lower section of Los Gatos Creek (Vasona 
Reservoir downstream to the confluence with Guadalupe River) 
is too warm to provide adequate steelhead spawning habitat. 
However, District biologists have observed steelhead/rainbow 
trout redds in Los Gatos Creek. Also District biologists have 
captured and observed there during summer months when stream 
temperatures are relatively high. Above Vasona Reservoir is more 
suitable habitat, but at the moment the Vasona Reservoir dam is 
a 30-foot fish barrier. While there are some isues to be addressed 
the COLD beneficial use is currently being attained at a less than 
optimal level. 

9.2.5 Issues Related to Open Space, Trails, 
and Recreation 

Los Gatos Creek WMU has many trails and open space 
opportunities. One identified area for improvement is in the 
connectivity of these trails to parks, residential, and commercial 
areas set away from the stream corridor. One such situation would 
connect the stream corridor trail to San Jose City College via an 
off street walking and bike trail. Such planning improvements 
could ease the citizens’ reliance on cars, reduce traffic and parking 
congestion, and establish a sense of community that is more easily 
found from a pedestrian vantage point. 

9.3 Status of Individual Indicators 

9.3.1 Historical, Existing and Projected 
Land Use Patterns 

9.3.1.1 Historical Land Use 

The Los Gatos Creek watershed has experienced a complex 
land use history, illustrated in Figure 9-17 and 9-18. This 
figure graphically represents a number of the important land 
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Synthesis Condition Category Definitions 


The synthesis rating categories used in this document are unique 
to this project and require some explanation prior to review of the 
synthesis summary tables. The categories need to be calibrated 
against realistic and appropriate goals based on past and present 
conditions and potential future trajectories. Figure 9-1 6 illustrates 
the concept of restoration as applied by the Watershed Stewardship 
Program. Historical conditions provide a reference point for 
ecosystem function, but historical conditions are not necessarily 
adopted as the restoration goal. Existing factors and uses must be 
considered in developing the range of restoration potential. The 
synthesis rating categories are assigned relative to an understanding 
of the range of restoration potential. 

Optimal: An optimal rating for an indicator is based on complete 
fulfillment of a District Ends Policy objective and excellent condition 
based on historical reference conditions and existing constraints. 

An indicator with an optimal rating has marginal room for 
enhancement from the application of stewardship tools but could 
still receive consideration based on preservation or conservation 
needs. 

Adequate: The adequate rating suggests that an indicator is 
contributing to fulfillment of a significant portion of a District Ends 
Policy objective. However, the indicator has been impacted by 
factors that could be mitigated through improved stewardship 
practices. Indicator enhancements are possible and practical 
leading to a positive trajectory tending towards historical reference 
conditions. 

Marginal: A marginally rated indicator is contributing to fulfillment 
of some portion of a District Ends Policy objective, but its condition 
has been significantly impacted and existing trends place it at risk of 
failure. Without the application of watershed stewardship resources 
the indicator will likely become impaired. 

Poor: A poor indicator suggests that the District Ends Policy is not 
being fulfilled and that the indicator condition is unsatisfactory and 
requires immediate stewardship attention. Restoring the function 
of the indicator to an acceptable level will require stewardship 
intervention. In some extraordinary cases, impacts can overwhelm 
the indicator and reduce its function to minimal or nonexistent. In 
these cases, recovery of a sustainable condition is doubtful and will 
require a high level of stewardship resources. 

Insufficient data: The project team has insufficient information to 
assign a category or the assigned category must be considered 
highly uncertain. Additional information must be attained before the 
assessment can be completed or confirmed and can be added as a 
second check if significant uncertainties and information gaps are 
associated with recommendation. 
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Table 9-1 

Summary of condition status for Los Gatos Creek WMU Indicators 

Assessment 

Categories 

Coarse-scale indicator 

Optimal 

Adequate 

Marginal Poor 

Insufficient 

data 

Historical, 

Urbanized - extent and pattern 


W 



Existing, and 
Projected Land 

Use Patterns 

Impervious - extent and pattern 


W 



Public right of way - access, corridors, easements 


W 




Impervious surface - hydrologic regime 


W 



Hydrology and 
Geomorphology 

Channel modification - extent and pattern 


W 



Watershed erosion potential (overland) 


W 



Extent of stream sedimentation 






Stream bank stability 





Water Supply 

Infiltration and recharge potential 

W 




Use/availability ratio 




w 


Flood damage property estimates 




w 

Flood Protection 

Extent of channel meeting/exceeding design 
specifications 


W 




Condition relative to impacts from future growth 




w 


Extent of development within 
riparian corridor 


W 




Fish barriers 



w 



r,. Stream bank stability 



w 



and channel Extent and quality fo channel 

hnhitnt modification 



v' 



Extent and quality of aquatic 
habitat 



v' 


Ecosystem 

Health 

Riparian vegetation 
characteristics 



v' 



Extent of invasive species 



v' 



Bioloqical Cold-water fish assemblages 



W 



Assemblages Warm-water fish assemblages 


w 




Macroinvertebrate assemblages 


✓ 




Surface Pollutants of concern 


w 




Water Extent of sedimentation 



v' 



Quality Trash hotspots 



v' 


Open Space 
and Trails 

Extent of trails 


w 



Extent of open space and parks 


✓ 



Recreational access 






Table 9-2 

Assessment of Water Resource Interests within Guadalupe Creek Watershed Management 

Unit 


Ends Policy 

Optimal 

Adequate 

Marginal 

Poor 

Insufficient 
data to 

assess 

Water Supply 

w 





Flood Protection 


w 




Ecosystem Health 



w 



Open Space and Trails 


w 
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Table 9-3 

Stewardship tool priority rating to preserve, enhance, or restore End's Policy uses 



Recreation 
and Trails 

Water 

Supply 

Flood 

Protection 

Ecosystem 

Health 

Overall 

Watershed Stewardship Proqrams 

2 

1 

2 

2 

1.75 

Stewardship Education 

2 

1 

2 

2 

1.75 

Refined Maintenance Practices 

2 

2 

2 

1 

1.75 

Land Conservation, Open Space, and Aquatic Buffers 

3 

1 

1 

2 

1.75 

Erosion and Sediment Control 

2 

1 

2 

2 

1.75 

Stormwater Treatment Practices 

2 

1 

1 

2 

1.50 

Non-Stormwater Discharqe Controls 

2 

2 

1 

2 

1.75 

Stream Restoration (including barrier removal) 

3 

1 

3 

3 

2.60 

Better Site Design (Ordinances) 

2 

1 

2 

2 

1.75 

Land Use Planninq/Zoninq 

3 

1 

2 

2 

2 

Monitoring 

1 

1 

2 

3 

1.75 


3 Highest Implementation Priority - Immediate Action 

2 Medium Implementation Priority - Initiate Planning 

1 Low Implementation Priority 

0 Inadequate information 


use activities and cultural events that have shaped current 
conditions in the watershed. Different parts of the Los Gatos 
Creek Watershed have developed at different rates, as indicated 
by the comparative population curves of associated cities. The 
creek was a major source of water for agricultural lands and has 
had substantial channel modifications, including major and 
continuing modifications in downtown San Jose. Lexington 
Reservoir is the third-largest in the Santa Clara Valley Watershed. 

The Los Gatos Creek WMU forms the southwestern edge of the 
Guadalupe WMA. Portions of the cities of Los Gatos, Monte 
Sereno, Campbell, and San Jose are included in the northern 
half of the WMU. The southern half of the WMU lies within 
unincorporated Santa Clara County. 

9.3.1.2 Existing Land Use 

Table 9-4 provides the number of acres and relative percentages of 
existing land uses in the Los Gatos Creek WMU. 

The Los Gatos Creek WMU is more urbanized (26%) than 
the other WMUs that comprise the southern portion of the 
Guadalupe WMA. For example, the Guadalupe Creek WMU is 
8 percent urbanized and the Alamitos Creek WMU is 17 percent 
urbanized. The majority of the urbanized areas in the Los Gatos 
Creek WMU are in residential and commercial land uses as seen 
in Figure 9-19. The heaviest urbanization is located along the 
Highway 17 corridor in the WMUs narrow northern “neck” 
as it runs through three incorporated cities. Three-quarters of 
the WMU have open space uses, particularly in the portions 
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Figure 9-17 Los Gatos Creek WMU characteristics through time, 1750-2004. 
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Figure 9-18 Events shaping Los Gatos Creek, 1750-2004. Engineered Crossings are reported 
downstream of Main St., Los Gatos (inclusive). 


Table 9-4 

Los Gatos Creek WMU existing land use proportions 


Land Use 

Acres 

Percent* 

Urbanized 



Commercial 

846.6 

2.6% 

Industrial 

427.1 

1.3% 

Publ ic/l nstitutiona 1 

359.4 

1.1% 

Residential 

6,374.4 

19.6% 

Transportation 

297.2 

0.9% 

Non-Urbanized - Undeveloped 

8,305 

26% 

Bay/Estuary 

0 

0% 

Freshwater 

644 

2% 

Wetlands 

55.6 

0.2% 

Open Space/Parks/Rangeland/Forest 

23,004.6 

70.8% 

Vacant 

440.9 

1.4% 

Non-Urbanized - Developed 

24,145 

74% 

Agriculture 

0 

0% 

Golf Course 

46.7 

0.1% 

Mines 

17.3 

0.05% 


64 

0.1% 

TOTAL 

32,514 

100% 


* percentages are rounded 


of the WMU that run along the foothills of the Santa Cruz 
Mountains. Some pockets of residential use are scattered along the 
Highway 17 corridor and along Black Road and Summit Road in 
unincorporated Santa Clara County. 

9.3.1.3 Existing Imperviousness 

Existing imperviousness values for different areas in the Los Gatos 
Creek WMU are shown in Figure 9-20. Consistent with the 
land uses described above, impervious land cover is concentrated 
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Figure 9-19 Los Gatos Creek WMU existing land use. 
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Figure 9-20 Los Gatos Creek WMU existing impervious cover. 
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Table 9-5 

Los Gatos Creek WMU Impervious Coverage 


Imperviousness 

Acres 

Percent* 

0 - 5% 

24,556 

70% 

5.01 -20% 

2,613 

7% 

20.01 -40% 

899 

3% 

40.01 - 60% 

2,340 

7% 

> 60% 

4,781 

14% 


* percentages are rounded 


in the northern reach of the WMU. Table 9-5 indicates the 
relative amounts of impervious land cover falling in the mapped 
categories: 

9.3.1.4 Future Changes in Land Use 

As can be seen in Figure 9-21, most future changes in land use in 
the Los Gatos Creek WMU are projected to occur in the northern 
half of the watershed. This reflects the likely intensification of 
existing developed, incorporated areas that parallel the busy 
Highway 17 corridor. Residential and commercial uses dominate 
the likely intensification areas, particularly in the Bascom 
Avenue/Hamilton Avenue vicinity (commercial) and in the areas 
surrounding the Saratoga-Sunnyvale Road/Highway 17 area 
(residential). Small pockets of industrial intensification might 
be expected in the extreme northwestern parts of the WMU 
north of Interstate 280. No significant land use intensification is 
expected in approximately 70 percent of this WMU, mainly in the 
southern portions in the foothills of the Santa Cruz Mountains 
where there are many permanent open space protection holdings. 

9.3.1.5 Future Imperviousness 

As shown in Figure 9-22, increase in imperviousness is expected 
in the northern and southern portions of the Los Gatos Creek 
WMU, while the central section—extending westward and 
eastward from Lexington Reservoir—is anticipated to experience 
little impervious area increase. Table 9-6 shows the relative 
amounts of increase in imperviousness for the WMU: 

Areas subject to the greatest degree of change in impervious land 
cover correspond to the existing urbanized areas of Los Gatos, 
Monte Sereno, Campbell, and San Jose. The projected pattern of 
urbanization and increased imperviousness in the Los Gatos Creek 
WMU indicates that negative effects of land use on flooding 
and watershed health are likely to be greatest in the northern, 
urbanized portion of the WMU. Jurisdictions can encourage 
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Figure 9-21 Los Gatos Creek WMU future land use changes. 
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Figure 9-22 Los Gatos Creek WMU future impervious cover. 
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Table 9-6 

Los Gatos Creek WMU future impervious coverage 


Future Imperviousness 

Acres 

Percent 

No Change 

374 

1% 

.1- 5% Change 

11,977 

34% 

5.1 - 20% Change 

21,851 

62% 

20.1 -40% Change 

958 

3% 

> 40% 

30 

0.1% 


or implement tools to minimize the negative impacts of new 
development on the creeks within the WMU through a variety 
of General Plans’ Policies, zoning, and other regulations. Since 
future development will primarily be residential, recommended 
stewardship tools in the Los Gatos Creek WMU include: 

• More stringent setbacks for new development adjacent to 
creeks 

• Permit requirements that minimize site disturbance during 
construction 

• Permit requirements that minimize impervious surfaces, 
erosion and runoff 

• Green buildings and sustainable site design 

• Reduced parking requirements 

• Spill and hazardous materials controls for industrial and 
commercial development 

• Landscaping guidelines 

• Incentives for maximizing floor-area ratio 

• Incentives that encourage clustered housing 

9.3.2 Open Space and Trails 

9.3.2.1 Open Space 

Three-quarters of the Los Gatos Creek WMU (approximately 
24,000 acres) is non-urbanized. As seen in Figure 9-23, 
the majority of this open space is located in the central and 
southern half of the WMU, along the foothills of the Santa Cruz 
Mountains. Scattered portions of the Sierra Azul Open Space 
Preserve account for most of the protected areas in the WMU. El 
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Figure 9-23 Los Gatos Creek WMU trails and protected lands. 
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Sereno, St. Joseph’s Hill, and Bear Creek Redwoods Open Space 
Preserves also represent significant holdings. All of these areas are 
identified as open-access public lands. There are a few restricted- 
access areas, particularly around Lexington Reservoir and in a 
scattering of areas held by the Midpeninsula Regional Open Space 
District north and south of this reservoir. 

Jurisdictions can implement stewardship tools to protect and 
enhance open space in the Los Gatos Creek WMU. These include 
the following: 

• Requirements for open space preservation as part of new 
development 

• Tree preservation ordinances 

• Land conservation incentives to developers or landowners 

• Landscaping guidelines and requirements for protection of 
native vegetation 

• Guidelines for allowable uses in open space 

• Coordination of open space planning with other 
jurisdictions 

• Open space acquisition programs 

9.3.2.2 Trails 

Trail opportunity areas were determined by applying a 200-foot 
buffer to all streams and trails in the WMU and highlighting only 
those areas with no overlap; that is, creeks that have no trail within 
200 feet. The Los Gatos Creek WMU has a total of 63 miles 
of existing trails, the second-longest of any of the District’s 18 
WMUs. Accounting for a significant portion of this mileage is the 
extensive trail system along Los Gatos Creek, running nearly the 
entire length of the creek within this WMU with the exception 
of the southernmost reaches. The Bay Area Ridge Trail also runs 
east-west through the WMU. Additionally, a significant length of 
the Juan Bautista de Anza Historic Trail appears here. As seen in 
Figure 9-24, a number of potential creekside trail opportunities 
exist along many of the tributaries that flow into Los Gatos Creek 
including Soda Spring, Briggs, Hendrys and Hooker Gulch. These 
tributaries offer the possibility of providing trails into the foothills 
and open space preserves. Of particular interest is the potential for 
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Figure 9-24 Los Gatos Creek WMU trail opportunities. 
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a creekside trail along northern Los Gatos Creek, connecting with 
the Guadalupe River trail system. 

The Midpeninsula Regional Open Space District is currently 
undertaking a comprehensive Master Plan Study for the Sierra 
Azul Open Space Preserve, which, in part, will identify locations 
for future trails. If these trails are planned in coordination with 
the District, numerous opportunities could lead to an area-wide 
creekside trail network. 

The Guadalupe River Park Master Plan includes approximately 
three miles of hiking and biking trails along the river. The long¬ 
term vision is to link with the Los Gatos Creek Trail and other 
trails north to Alviso and south to the Almaden Valley. 

In addition, the District and other jurisdictions such as the 
Midpeninsula Regional Open Space District can make use of 
several stewardship tools for promoting trail development, such as: 

• Development of alternative transportation plans 

• Development of comprehensive trail networks through 
master plans 

• Acquisition of private lands adjacent to creeks 

• Increase of access to public lands adjacent to creeks 

9.3.3 Hydrology and Geomorphology 

9.3.3.1 Historical Channel Form 

Under natural conditions, Los Gatos Creek exhibited a distinctive 
channel form compared to neighboring creeks to the east and 
west. While most Santa Clara Valley streams historically occupied 
narrow channels with thin rows of riparian trees extending several 
miles downslope from the canyon mouth, Los Gatos Creek 
formed a broad, braided channel for much of its length. This 
channel form, extending from Los Gatos to downtown Campbell 
(roughly Campbell Avenue), was illustrated by early maps (Figure 
9-25) and was identified by the first local soil survey which 
described the area as the only “Riverwash” category in the valley 
(Lapham 1903). Historical images and descriptions indicate that 
the stream was dominated by deposition of coarse gravels, leading 
to steep, relatively erodible banks supporting sparse riparian 
canopy (Figure 9-26). 
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Figure 9-25 Los Gatos Creek 
Historical Channel Morphology. 
The 1876 Thompson and West 
Historical Atlas illustrates several 
characteristics of Los Gatos 
Creek that are also documented 
by other historical sources. In 
the inset map at left, the rows 
of closely spaced hatch marks 
paralleling the creek channel 
indicate a wide channel with 
steep banks. The map section 
at lower left shows the widely 
spaced multiple channel 
configuration that characterized 
a substantial portion of Los Gatos 
Creek's valley floor length. The 
geographic context of these two 
images is shown in the reference 
map at upper right, which covers 
the area between Los Gatos, San 
Jose, and Santa Clara—including 
several land grants whose areas 
are indicated by the hand 
watercolor shading. (Thompson 
and West 1973), courtesy 
Cartography Associates/David 
Rumsey Collection. 



(Lapham 1903) describes this broad braided channel reach, noting 
that there is a relatively large area to contain flood flows: 

“.. .the creek bed being here somewhat widened by erosion. It lies 
some distance below the surrounding country, from which it is 
separated by small low bluffs. The surface is somewhat uneven, 
being strewn with cobbles and barren of vegetation. During 
the summer months there is little or no water in this part of 
the stream; in periods of flood during rainy seasons, however, it 
overflows the entire area of this soil.” 

Not surprisingly, this section became a major site for gravel 
mining, one of the most important fluvial sites for gravel harvest 
in the valley. The South Pacific Coast Railroad created a spur 
specifically to utilize this resource (MacGregor 1975). In the 20th 
century, the porous former gravel mining areas were reused as 
percolation ponds. 
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Figure 9-26 Painting of Los 
Gatos Creek, 1879. The Bay 
Area Romantic painter Raymond 
Dabb Yelland depicted the 
creek in his painting Summer 
Morning near Los Gatos, 1879. 
The image shows a shallow, 
braided channel with vertical 
banks, prominent gravel bars, 
and discontinuous riparian tree 
canopy. The amount of water in 
the creek is notable given the 
summer date and golden grass 
color. (Yelland 1879), courtesy 
Garzoli Gallery, San Rafael, CA. 


Downstream of the braided channel reach, Los Gatos Creek split 
into two major channels. The secondary channel, alternately 
labeled “Old Channel Los Gatos” (Thompson and West 1973) 
and “Dry Creek” (United Stated Geological Survey (USGS) 1961) 
by historical maps, rejoined the main channel 3 miles downstream 
near San Jose (Figure 9-25). At their widest separation the two 
channels flowed about a mile apart. This substantial feature 
presumably mitigated flooding, reducing peak flows on the main 
channel, and persisted into the middle part of the 20th century. 

Its elimination likely increased flood potential in this reach. 

A third distinctive component of Los Gatos Creek was its 
downstream terminus. While the stream presently flows directly 
into Guadalupe River in downtown San Jose, prior to drainage 
modifications Guadalupe and Los Gatos spread into a large willow 
swamp, or sansal, at their confluence (Figure 9-27). This feature 
was well recognized in the historical record, such that Guadalupe 
River was often named differently above and below the willow 
grove. The confluence of these streams created a depositional 
area where the stream channels dispersed into a broad marsh, for 
which the Willow Glen district is named. 


Santa Clara Valley Water District 


March 2006 


9-31 






Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


Figure 9-27 Mexican Diseno 
Showing the Confluence of Los 
Gatos Creek and Guadalupe 
River. Produced in the decade 
prior to American statehood, 
this diseno, or sketch, of the 
southeastern portion of the Santa 
Clara Valley shows Los Gatos 
Creek meeting Guadalupe River 
in a vast willow grove,. While the 
drawing shows the two creeks 
extending through the sausal 
in straight, defined channels, 
information from other sites 
suggest there was probably no 
distinct channel through the 
grove. US District Court (Diseno 
del Rancho de San Juan Bautista 
[Santa Clara County, California] 
1840), courtesy The Bancroft 
Library at UC Berkeley. 



9.3.3.2 Historical Channel Modifications 

1840s The Los Gatos Creek canyon became a corridor for 
transportation of redwood lumber from Lexington to San Jose. 
Peralta’s adobe house was built 100 yards from Roberts Road near 
the bridge over the creek. The adobe was a convenient stopping 
point for ox-driven freight wagons from Lexington (Bruntz 1971). 

1854 Forbes Mill was the first American building in Los Gatos, 
using dams on Los Gatos Creek to provide hydraulic head to mill 
flour (Bruntz 1971). 

1850s-1870s The willow marsh at the intersection of Los Gatos 
Creek and Guadalupe River was removed and previously dispersed 
flows were now confined within channels. 

1870 Two reservoirs, holding 100,000,000 gallons each, were 
constructed by this time, three miles upstream from Los Gatos, 
to provide water power for the mill by the new owners of the 
mill William H. Rogers, Dr. William S. McMurtry, and J.W. 
McMillan (Aldrich) (Figure 9-28). These supply water during 
the summer season. The mill is one of the prominent flour mills 
on the Pacific Coast. So much power was available from the creek 
that other industries, such as manufacturing and ice making, were 
developed in town (Bruntz 1971). 
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Figure 9-28 Los Gatos Creek 
and Town, 1876. The town of 
Los Gatos developed around 
the creek, for several reasons. 
The mouth of the canyon was 
a convenient stopping point 
for traffic following the creek 
course between Lexington and 
San Jose (Lexington Road and 
10 Mile House, at left). On 
the right side of the creek, the 
reservoir and flume transferred 
energy from the creek to the 
flour mill—the original town 
industry—and, eventually, other 
related enterprises. (Thompson 
and West 1973), courtesy 
Cartography Associates/David 
Rumsey Collection. 


1877 Substantial gravel removal from the creek was reported. The 
South Pacific Coast Railroad has a “switch track” running down 
into the creek bed where gravel is harvested “to ballast the road on 
the Alviso flats”, the railroad right-of-way constructed across the 
South Bay marshes north of Alviso (MacGregor 1975). 

1888 The lowest thousand feet of Los Gatos Creek, before its 
intersection with Guadalupe River, was described as a straightened 
channel with width having been doubled to provide capacity for 
flood waters experienced during the past 20 years. By this time, 
both banks had been “secured by a wooden bulk-head,” and the 
channel had dimensions of 66 feet average width and 13.5 foot 
depth. A 130-foot section on the outside of a meander where the 
bulkhead cannot be maintained was replaced by “a solid facing 
of growing willows.” Widening had also taken place on other 
sections of the stream “to a considerable extent”, showing how 
early substantial stream modifications took place (Foote 1888). 

Circa 1905 While stream diversions were never used for Santa 
Clara Valley irrigation as extensively as groundwater supplies, Los 
Gatos Creek was the most heavily diverted local creek. The high 
point of agricultural diversions was the first decade of the 20th 
century, when there were at least 25 miles of constructed ditches 
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diverting water from Los Gatos Creek—capable of serving 10,000 
acres. Agricultural diversions on the creek started as early as 
1857, with the Kirk Ditch. Some of this irrigation infrastructure 
was apparently retrofitted to serve recharge purposes after the 
recognition of groundwater decline in the 1920s. The Orchard 
Irrigation Company ditch became Page Ditch and Kirk Ditch, 
which still operates under the same name. (Figure 9-29; (Tibbetts 
and Keiffer 1921)). 

1935 Vasona Reservoir and Dam were constructed. Page 
Percolation Ponds were constructed (SCVWD 2000). 

1950s Los Gatos Creek’s secondary channel appears to have 
been mostly removed during this time (United Stated Geological 
Survey (USGS) 1961). 

1952 Lexington Reservoir was constructed (20,210 acre-feet) 
(McArthur 1981). 

1954 Highway 17 was built along the Los Gatos Creek canyon, 
requiring the diversion of the creek and fill to raise the highway. 


Figure 9-29 Historical Irrigation 
Diversions on Los Gatos Creek. 
The reference map (at upper 
left) and the inset portion at 
lower right were produced by 
the USDA in 1912 to assess the 
extent of irrigation in the Santa 
Clara Valley. At this time, prior 
to extensive groundwater use, 
there was still about as much 
unirrigated agricultural land 
(peach color) as irrigated lands 
(green). While the irrigated 
fields to the north and along 
Coyote Creek relied exclusively 
on groundwater (red circles), 
an extensive system of water 
diversions served farms as far 
as two miles away from the 
creek. Major features of this 
system appear to have been 
reused to convey water to 
groundwater recharge locations. 
(US Department of Agriculture 
1912), courtesy CSUC, Meriam 
Library, Department of Special 
Collections. 
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The freeway destroyed the popular creekside Memorial Park 
(Bunker Hill Park), the “pride of the town” for a half-century 
(Bruntz 1971). 

1958-1964 Camden, McGlincey, and Oka Lane Percolation 
Ponds were constructed and Page Ponds were reconstructed 
(SCVWD 2000) 

1967 Sunnyoaks Percolation Ponds were constructed and were 
served by the Page Ditch (SCVWD 2000). 

9.3.3.3 Percent of Channel Bed Modification 

Los Gatos Creek downstream of Lexington Reservoir is primarily 
an urban drainage and has the most modified channel in the 
Guadalupe WMA (Figure 9-30). Approximately 21,000 feet 
or 31 percent of the total length of channel downstream of the 
reservoir has been hardened. 

Information on channel conditions is available only for the 
reach between the Lexington Reservoir and the confluence with 
the Guadalupe River. The information on channel conditions 
along this reach indicates that there are several sections that 
have been hardened. These include the long reaches between the 
reservoir and Saratoga Los Gatos Road (Highway 9), San Tomas 
Expressway and Highway 85, and Lincoln Avenue upstream to 
Meridian Avenue. In addition, there are sections that are classified 
as “hard bottom” between East Hamilton Avenue and Highway 
17 and in the vicinity of Park Avenue. 

9.3.3.4 Longitudinal Profile/Montgomery-Buffington 
Classification 

In the Los Gatos Creek Watershed, information on channel 
conditions is available only for the reach between Lexington 
Reservoir downstream to the confluence with the Guadalupe 
River. Therefore, Montgomery-Buffington analysis was carried out 
only along this reach (Figure 9-31). 

From its confluence with Guadalupe River upstream to Lark 
Avenue, Los Gatos Creek channel is a mix of channel classes 
ranging from hard bottom channels to earthen-bed channels with 
slopes of 0.1 to 2 percent (“pool-riffle”) to short reaches with 
slopes less than 0.1 percent. The channel reaches with slopes less 
than 0.1 percent are characterized as “regime” according to the 
Montgomery-Buffington system. These are short reaches and are 
located immediately downstream of Highway 85, immediately 
upstream of Highway 17 and Meridian Avenue, and upstream 
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Figure 9-30 Los Gatos Creek WMU engineered reaches. 
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Figure 9-31 Los Gatos Creek WMU Montgomery-Buffington channel gradients. 
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and downstream of Lincoln Avenue. Typically, pool-riffle channels 
provide valuable spawning and rearing habitat. However, it 
should be noted that this analysis identifies potential channel 
characteristics solely based on channel slope and that actual creek 
conditions may be different than those predicted by this analysis. 

From Lark Avenue upstream to Vasona Reservoir, the channel is 
mostly composed of reaches with slopes of 2 to 4 percent (plane- 
bed). Plane-bed channel form is a transitional condition between 
riffle-pool and step-pool and provides excellent hsh rearing and 
spawning habitat in its natural state. Geomorphically, plane 
bed channels are associated with sediment transport rather than 
erosion or deposition. 

Upstream of Vasona Reservoir to Saratoga Los Gatos Road 
(Highway 9), the channel slope is characterized as 0.1 to 2 
percent (pool-riffle). From Saratoga Los Gatos Road upstream to 
Lexington Reservoir, the channel is classified as “hard bottom” 
with slopes of 0.1 to 2 percent. 

The extent of channelized sections and other physical barriers 
along Los Gatos Creek do not present favorable conditions for 
fish. (SCBWMI, 2003) (citing Keith Anderson, pers. Comm.. 
1998) indicates that drop structures are barriers to steelhead 
migration on this historic steelhead stream. 

9.3.3.5 Erosion Potential 

Los Gatos Creek can geomorphically be split into two areas: the 
flat valley floor mostly downstream of Lexington Reservoir and 
the steep uplands upstream of the reservoir. The valley floor with 
slopes of less than 3 percent occupies approximately 27 percent 
of the watershed and the uplands occupy the remaining 73 
percent of the total watershed area. There are very few slopes that 
are characterized as “very steep” with gradients greater than 30 
percent (less than 1 percent of the watershed area). 

Even though it has a significant percentage of upland areas, Los 
Gatos Creek watershed has a relatively low surface erosion risk 
(due to the geology upstream of Lexington Reservoir) (Figure 
9 - 32 ). Approximately 92 percent of the watershed is classified as 
“low” erosion potential. Areas of “medium” and “high” erosion 
potential constitute 7 percent and 1 percent of the total watershed 
area, respectively. These values are based on a weighted matrix 
consisting of slope, soil-erodibility factor, land use, and geology. 
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Figure 9-32 Los Gatos Creek WMU erosion potential. 
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The areas of higher erodibility are mostly located along the hills 
east and west of Lexington Reservoir. These areas drain the hills 
in the Hendrys Creek, Soda Spring Creek, and Limekiln Creek 
sub-watersheds on the east, and Lyndon Canyon Creek and Trout 
Creek sub-watersheds on the west of the reservoir. Most of the 
sediment eroded from these areas will be trapped in Lexington 
Reservoir (except Trout Creek sub-watershed). There is a small 
area of “high” erosion risk north of the reservoir facing the valley 
floor on the left bank of the creek. The sediment eroded from this 
area will reach Los Gatos Creek upstream of Vasona Reservoir. The 
sediments in Vasona Reservoir continue downstream during the 
nearly annual spilling of the reservoir in the winters. 

9.3.3.6 Background Information on Sediment in 
Channel 

Sediment removal maps have been included in the watershed 
stewardship plans for several reasons. They provide an important 
first line of evidence to the overall natural and managed sediment 
regime for the streams. They can be used as an indicator for in¬ 
channel instabilities and stream bank failures that may contribute 
to excessive sediment deposits. They can also be an indication of 
sediment erosion from the watershed. Finally, sediment removal 
operations are critical to the maintenance of the flood protection 
and water supply objectives of the District. 

Maps do not provide information related to the magnitude or 
severity of sediment deposition at the removal locations. Rather, 
the maps provide information related to the locations of District 
operations and the potential locations of sediment sources for use 
in restoration projects elsewhere. (Figure 9-33) 

9.3.3.7 Landslide Locations and Susceptibility 

The US Geological Survey mapped the distribution of landslides 
evident in the landscape in the Santa Clara County (McLaughlin 
et al. 2001; Wentworth et al. 1997). The map of historic 
and recent landslides is instrumental in predicting the future 
movements of such mass wasting events, since future landslides are 
most likely to occur within the delineated parts of the landscape 
where these landslides have previously occurred (Figure 9-34) . 
Landslides, as defined in this study, include slumps, translational 
slides, and earth flows. The summary below indicates the 
distribution of those areas within the Los Gatos Creek Watershed 
that were categorized as “mostly landslides”. The “mostly 
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Figure 9-33 Los Gatos Creek WMU recent sediment removal operations. 
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Figure 9-34 Los Gatos Creek WMU landslide susceptibility. 
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landslides” category is characterized by large groups of landslides 
in close proximity to one another. 

Among the watersheds in the Guadalupe WMA, Los Gatos Creek 
has the highest landslide susceptibility despite its low erosion 
risk (see section 9.3.8.10). In Los Gatos Creek Watershed, the 
areas that are characterized as “mostly landslide” constitute 
approximately 31 percent of the total watershed area. The 
southern hills along the watershed divide almost exclusively fall 
within this category. In the uplands of the WMU, the creeks 
drain to Lake Elsman before traveling downstream along the 
water course to Lexington Reservoir. The majority of the sediment 
contributed by landslides and other mass wasting events will be 
trapped in these upland water bodies. 

Downstream of Lexington Reservoir, there is a large area along 
the hills on the western flank of the creek that is characterized as 
“mostly landslide”. Since hillslope-channel connectivity is very 
high in this reach of Los Gatos Creek, sediment contribution 
from landslides and earth flows is expected to be significant. This 
sedimentation will not be buffered by the presence of reservoirs 
in the way that the uplands areas of the WMU will. Sediment 
will flow into Vasona Reservoir; however, Vasona spills often and 
causes sediment to travel downstream. This periodic influx of 
sediment downstream is not necessarily detrimental to habitat 
quality, but it may complicate infiltration efficiency and flood 
protection based on the sediments behavior downstream. 

9.3.4 Water Supply 

The purpose of this section is to describe the water supply system 
in the Los Gatos Creek Watershed. This includes surface water 
(e.g., reservoirs and creeks) and groundwater as well as physical 
characteristics like infiltration and recharge potential, water supply 
infrastructure, the use/availability ratio (UAR), and informational 
sources like Sanitary Surveys, and Drinking Water Source 
Assessment and Protection Reports. These are described in greater 
detail in the following sections. 

The District completed the construction of Almaden, Calero, 
Guadalupe, Stevens Creek, and Vasona Dams by 1935. The 
primary purpose of these dams was to impound winter runoff 
for recharge into percolation facilities during the summer. These 
dams were followed by the construction of Coyote, Anderson, and 
Lexington Dams between 1936 and 1952 (Judd 2001). 
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Figure 9-35 Los Gatos Creek WMU stream flow and groundwater subbasins. 
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9.3.4.1 Surface Water 

Reservoirs 

The Los Gatos Creek Watershed contains Lake Elsman, and 
Lexington and Vasona Reservoirs (Figure 9-35). Lake Elsman is 
operated by the San Jose Water Company and is located upstream 
of Lexington Reservoir, which is upstream of Vasona Reservoir. 
Lexington and Vasona Reservoirs are operated by the District. 

Each of these reservoirs is discussed below. 

Lake Elsman Lake Elsman is located on Los Gatos Creek in the 
Santa Cruz Mountains upstream of Lexington Reservoir. The dam 
elevation is 1,145 feet and the impoundment has a surface area of 
approximately 66 acres (Table 9-7). The San Jose Water Company 
manages the dam and water levels in Lake Elsman. Water in Lake 
Elsman is from local runoff (SCVWD, 2004). 

Lexington Reservoir The primary purpose of Lexington Reservoir 
is to impound the water of Los Gatos Creek for percolation to 
recharge the Santa Clara Groundwater Subbasin. The District 
operates this reservoir for water conservation purposes; however, 
there may be some incidental flood control benefits (SCVWD, 
1995). 

Lexington Reservoir is located adjacent to State Route 17 in 
unincorporated western Santa Clara County approximately one 
mile south of the town of Los Gatos and discharges to the north 
into Los Gatos Creek at the base of the Sierra Azul at the northern 
edge of the Santa Cruz Mountains. The reservoir is roughly 2.5 
miles long and 3,000 feet wide at the northern end of the dam. 
The reservoir also includes several deep sloughs where reservoir 
waters have backed up into the creek channels of Soda Springs 
Canyon, Aldercroft, and Briggs Creeks. 

The reservoir impounds rainfall and subsequent runoff from 
Los Gatos Creek and numerous other drainages within the 
surrounding watershed. Los Gatos Creek enters from the southern 
end of the reservoir. Other tributaries that drain into the reservoir 
include Lime Kiln Creek and Soda Springs Creek from the east, 


Table 9-7 

Lake Elsman specifications 


Year Constructed 

1948 (modified in 1990) 

Reservoir Capacity (acre-feet) 

6,153 

Reservoir Length (miles) 

0.17 

Dam Type 

Earth 

Dam Height (crest above streambed - feet) 

195 


From: (Henderson 2004) 
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Aldercroft Creek, Black Creek and Briggs Creek from the west, 
and Moody Gulch and Hendry’s Creek from the south (SCVWD, 
2004). Hendry’s Creek, Los Gatos Creek (with Lake Elsman), and 
Aldercroft Creek contribute water most of the year. Biggs Creek, 
Black Creek, and Beardsley Creek contribute water only part of 
the year during the wet season (Iwamura 1999). 

Lexington Reservoir is supplied by a 36.9-square-mile drainage 
basin and contained by a rolled earth-fill type dam (Lenihan 
Dam), with a chute-style spillway that has a design capacity of 
20,000 cfs and an elevation of approximately 650 feet (Table 9-8) 
(SCVWD, 2004). 

Water from Lexington Reservoir, released through a bottom- 
withdrawal outlet, flows down Los Gatos Creek, where it is carried 
to percolation ponds along San Tomas Expressway, Budd Avenue, 
Highway 17, and McGlincey Lane ((SCVWD, and Lamphier- 
Gregory 2004). 

Vasona Reservoir Vasona Reservoir is located on Los Gatos Creek 
downstream of Lexington Reservoir in the City of Los Gatos 
and adjacent to State Route 17. The reservoir is used to store and 
release water for groundwater recharge at the percolation ponds 
further downstream. Vasona Reservoir impounds water from and 
releases water into Los Gatos Creek. 

Vasona Reservoir is supplied by a 43.9-square-mile drainage basin 
and contained by an earthen dam, with a concrete buttress and 


Table 9-8 

Lexington Reservoir and Lenihan Dam specifications 


Drainage Area (square miles above dam) 

36.9 

Year Constructed 

1952 

Reservoir Capacity (acre-feet) 

19,834 

Reservoir Surface Area When Full (acres) 

475 

Reservoir Length (miles) 

2.5 

Dam Type 

Rolled Earth Fill 

Dam Crest Elevation (feet) 

665 

Dam Height (crest above streambed - feet) 

195 

Reservoir Minimum Pool Elevation (feet) 

578.9 

Reservoir Minimum Pool Storage [per Resolution 605] (acre-feet) 

2,000 

Intake Structure Sill Elevation (feet) 

561.5, 546.0 (gate) 

Reservoir Dead Pool Storage (acre-feet) 

688 

Outlet Structure Elevation (feet) 

466.3 

Dam Crest Length (feet) 

830 

Capacity of Outlet (cfs) 

481 

Spillway Type 

Chute 

Spillway Capacity Design (cfs) 

20,000 

Spillway Crest Elevation (feet) 

649.9 

Freeboard (feet) 

15.1 

From: (SCVWD, and Lamphier-Gregory 2004) 
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radial gate type spillway that has a design capacity of 12,600 cfs 
and an elevation of approximately 295 feet (Table 9-9) (SCVWD, 
2004). 

The San Jose Water Company has several other impoundments 
and diversions upstream of Lexington that all feed the Montevina 
Treatment Plant at Lexington. This plant has a 30 MGD capacity 
and over the past ten years has diverted between 7-17 KAF per 
year out of the watershed for domestic consumption. 

Creeks 

Los Gatos Creek Watershed originates in the north-facing slopes 
of the Santa Cruz Mountains at an elevation of approximately 
3,483 feet at the peak of Mt. Thayer and ends at its confluence 
with Guadalupe River at an elevation of approximately 90 feet 
(SCBWMI, 2003). 

Numerous tributaries entering in the upper watershed area supply 
Los Gatos Creek. These include: Lime Kiln Creek, Soda Springs 
Creek, Aldercroft Creek, Black Creek, Briggs Creek, Moody 
Gulch, Hendry’s Creek, and Austrian Gulch (SCVWD, 2004). 
Hendry’s Creek and Aldercroft Creek contribute water most of the 
year. Biggs Creek, Black Creek, and Beardsley Creek contribute 
water only part of the year during the wet season (Iwamura 1999). 


Table 9-9 

Vasona Reservoir and Dam specifications 


Drainage Area (square miles above dam) 

43.9 

Year Constructed 

1935 

Reservoir Capacity (acre-feet) 

400 

Reservoir Surface Area When Full (acres) 

57 

Reservoir Length (miles) 

0.8 

Dam Type 

Earthen 

Dam Crest Elevation (feet) 

305 

Dam Height (crest above streambed - feet) 

30 

Reservoir Minimum Pool Elevation (feet) 

___ 

Reservoir Minimum Pool Storage [per Resolution 605] (acre-feet) 

___ 

Intake Structure Sill Elevation (feet) 

___ 

Reservoir Dead Pool Storage (acre-feet) 

___ 

Outlet Structure Elevation (feet) 

___ 

Dam Crest Length (feet) 

1,000 

Capacity of Outlet (cfs) 

481 

Spillway Type 

Concrete Buttress and Radial Gate 

Spillway Capacity Design (cfs) 

12,600 

Spillway Crest Elevation (feet) 

294.8 

Freeboard (feet) 

10 

From: (SCVWD, and Lamphier-Gregory 2004) 
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Beneficial Uses 

Groundwater recharge is just one of several beneficial uses of 
surface waters in the Los Gatos Creek Watershed. The Regional 
Water Quality Control Board, Region 2 (RWQCB-2) has 
established others that are dependent upon adequate water supply. 
These include groundwater recharge, municipal and domestic 
water supply, wildlife habitat, warm and cold freshwater habitat, 
fish spawning and migration, and contact and non-contact water 
recreation (RWQCB, 1995). 

While water supply has an obvious effect on such beneficial uses as 
groundwater recharge and municipal and domestic water supply, 
the connection for the remainder is not readily obvious and is 
explained below. 

Wildlife Habitat Wildlife habitat requires an adequate supply of 
fresh water to sustain a healthy riparian zone. Healthy riparian 
zones act as buffers between terrestrial pollutants and the creek. 
They also provide necessary habitat and food sources for avian 
and mammalian life. Lack of adequate water supply will cause the 
riparian zone to become susceptible to disease and subsequent 
reduction, which can put the health of the creek and native 
wildlife into peril. 

Warm and Cold Water Habitat Fish, amphibians, and 
invertebrates require adequate supplies of water in order to thrive. 
Lack of adequate water supply can cause water temperatures to 
become elevated during the dry season, dissolved oxygen levels to 
become depressed, and pollutants to increase. The result could be 
severe fish kills and impairment of the beneficial use. 

Fish Spawning Fish will not spawn unless certain conditions 
are met. These include minimum water flows, specific water 
temperatures and dissolved oxygen levels—all of which are 
controlled by adequate water supply. 

Fish Migration Relatively low stream flow may inhibit fish 
migration and at critical flow levels fish will become entrained in 
pools. 

Contact Recreation This beneficial use includes swimming and 
wading. 

Non-Contact Recreation This beneficial use includes fishing, 
hiking, picnicking, boating and aesthetic enjoyment of a 
waterbody, all of which are severely affected by reduced or 
inadequate water supplies. 
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Recreational Activities 

Lexington Reservoir Recreational activities in Lexington 
Reservoir include man-powered boating, jogging, and hiking. 
Swimming and wading in the reservoir are not permitted. Parking 
near the boat launch ramp can accommodate approximately 25 
cars. No potable water is available in the park; however, chemical 
toilets are provided. Trails connect the reservoir area to the St. 
Joseph Hills Open Space Preserve and the Sierra Azul Open Space 
Preserve on the eastern side of the reservoir. The Los Gatos Creek 
Trail connects the reservoir with San Jose passing through Los 
Gatos and Campbell (SCVWD, 2004). 

Vasona Reservoir Recreational activities at Vasona Reservoir 
include individual and group picnicking, fishing, boating, skating, 
walking, field sports, bicycling, and a children’s playground. Only 
man-powered boating is allowed (SCVWD, 2004). 

Los Gatos Creek Numerous trails are located within the Los 
Gatos Creek Watershed and creek corridor. 

High Risk Activities Potential contaminant sources to the Los 
Gatos Creek Watershed include nutrient and pathogen loading 
from residential septic tank discharges and sewer lines, and 
pesticide use. Short-term sediment yield from construction and 
longer-term yields from roads could also pose water quality 
problems in Lexington Reservoir. Other potential nutrient and 
sediment sources in the watershed include recreation, livestock 
and grazing, agriculture, and contaminants from historic mining 
activities (Iwamura 1999). Logging and additional development 
can pose short and long term sediment and nutrient loadings 
unless best management practices are implemented to mitigate 
adverse effects. 

9.3.4.2 Groundwater Basins 

The groundwater system in the county performs multiple 
functions: treatment, transmission, and storage. Water enters the 
groundwater subbasins through recharge areas generally located at 
or near the subbasin’s perimeter and is transmitted into the deeper 
confined aquifer of the central part of the valley. In the process, 
the water is filtered and becomes suitable for drinking. Eventually 
the groundwater reaches pumping zones, where it is extracted 
for municipal, industrial, and agricultural uses. The groundwater 
basin has vast storage capacity, enabling supplies to be carried over 
from wet years to dry years (Judd and Whitman 2001). 
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The Santa Clara Valley Groundwater Basin provides about half 
of the County’s water supply for potable use and is divided into 
three interconnected subbasins: the Santa Clara Valley Subbasin 
in North County and the Coyote and Llagas Subbasins in South 
County (Judd and Whitman 2001). Stevens Creek provides source 
water for the Santa Clara Valley Subbasin. 

The Santa Clara Valley Subbasin extends from Coyote Narrows 
at Metcalf Road to the County’s northern boundary and is 
bounded on the west by the Santa Cruz Mountains and on the 
east by the Diablo Range; these two ranges converge at the Coyote 
Narrows to form the southern limit of the subbasin. The subbasin 
is 22 miles long and 15 miles wide, with a surface area of 225 
square miles. A confined zone within the northern areas of the 
subbasin is overlaid with a thick clay layer. The southern area is 
the unconfined zone, or forebay, where the clay layer does not 
extend (Figure 9-35) District staff estimate the operational storage 
capacity of the subbasin to be 350,000 acre-feet. Like the other 
groundwater subbasins, the Santa Clara Subbasin is composed of 
silt, sand, clay, and gravels that have been washed down from the 
Diablo Range and Santa Cruz Mountains and deposited by rivers 
and streams in the low foothills and in the valley between the two 
mountain ranges (Judd and Whitman 2001; Iwamura 1995). 

Outside of the recharge areas, the Santa Clara Subbasin becomes 
divided vertically into two major water-bearing zones. These two 
zones are located above and below a very thick layer of clay, or 
aquiclude, which prevents groundwater movement and exchange 
between the two zones. Throughout most of the subbasin, the 
clay layer is encountered at a depth of approximately 150 feet 
(Iwamura 1995). 

9.3.4.3 Infiltration / Recharge Potential 

The District operates and maintains 18 major recharge ponds, 
with a combined surface area of more than 320 acres, and over 
30 local creeks, including Los Gatos Creek. Runoff is captured 
in Los Gatos Creek and its tributaries, Lake Elsman, Lexington 
Reservoir, and Vasona Reservoir, and released into both in- 
stream and off-stream recharge ponds for percolation into the 
groundwater basin. 

Throughout the District, percolation ponds are maintained to 
facilitate groundwater recharge rates and reduce water losses 
to other factors. In general, vegetation at the ponds is kept to 
minimal levels to reduce water loss to transpiration. During 
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the summer months, algae is controlled with the application of 
algicides (SCVWD, 2004). 

The percolation ponds are cleaned on a regular basis that 
involves drying the ponds and then removing the accumulated 
fine materials from the sides and bottom of the ponds. Pond 
cleaning usually takes place in late spring or early summer when 
groundwater levels are at their highest and percolation rates are 
at their lowest. Public use of groundwater recharge facilities is 
limited and allowed at only two of the percolation ponds located 
in the Los Gatos Creek Watershed. (SCVWD, 2004). 

There are six recharge ponds located within the Los Gatos Creek 
Watershed (Figure 9-35): 

• Budd Avenue Percolation Ponds 

• Camden Percolation Ponds 

• McGlincey Percolation Ponds 

• Oka Lane Percolation Ponds 

• Page Percolation Ponds 

• Sunnyoaks Percolation Ponds 
Each of these is discussed below. 

Budd Avenue Percolation Ponds The Budd Avenue Percolation 
Ponds are located in the City of Campbell at the southwest 
intersection of San Tomas Expressway and Budd Avenue. The 
three ponds cover nine acres and average 11 feet in depth. Water 
from Los Gatos Creek (diverted at the Kirk Dam) or the Central 
Pipeline is used to fill the ponds after flowing through the Page 
and Sunnyoaks percolation systems. The ponds were constructed 
in 1967 (SCVWD, 2004). 

Camden Percolation Ponds The Camden Percolation Ponds are 
located in the City of Campbell on the west side of Los Gatos 
Creek and were constructed in 1962. They cover 62 acres and are 
between 6 and 17 feet deep. The largest and northernmost of the 
ponds has two islands. Water for the ponds comes from Los Gatos 
Creek via the Upper Page Ditch or from the Central Pipeline 
(SCVWD, 2004). 

McGlincey Percolation Ponds The McGlincey Percolation Pond 
system was completed in 1959 and is located in San Jose and 
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Campbell east of Highway 17 and north of Camden Avenue. The 
water is delivered to the ponds from Los Gatos Creek or from the 
Central Pipeline via the Kirk Ditch (SCVWD, 2004). 

Oka Lane Percolation Ponds The Oka Percolation Ponds are 
located in the City of Campbell on the east side of Los Gatos 
Creek and immediately adjacent to Highway 17. The four ponds 
cover approximately 17 acres with depths of 6 to 12 feet and 
were completed in 1958. Water for the ponds is diverted from 
Los Gatos Creek at the Kirk Diversion Dam or is taken from the 
Central Pipeline. Water from the last pond enters the Kirk Ditch 
and is transported to the McGlincey Percolation Ponds (SCVWD, 
2004). 

Page Percolation Ponds The Page Percolation system is located 
in the City of Campbell west of Los Gatos Creek. The percolation 
system is divided into three distinct areas and is connected by 
the Page Ditch. The percolation system desilting pond is located 
adjacent to the Camden percolation system on Dell Avenue. The 
first percolation pond is located on the south side of Hacienda 
Avenue at Winchester Blvd; ponds 2 through 8 are located north 
of Hacienda Avenue. The ponds cover approximately 14 acres and 
receive water from Los Gatos Creek or the Central Pipeline via 
the Page Ditch. The ponds were first operated in 1935 and were 
reconstructed in 1961 and 1964 (SCVWD, 2004). 

Sunnyoaks Percolation Ponds The Sunnyoaks Percolation Ponds 
are located in the City of Campbell between Sunnyoaks Avenue 
and Waldo Road and were constructed in 1967. The four linear 
ponds cover approximately 3 acres and are about 9 feet deep. 
Water for the ponds is from Los Gatos Creek or the Central 
Pipeline and is transported via the Page Ditch (SCVWD, 2004). 

9.3.4.4 Raw Water Conveyance System 

The District operates several local pipelines and ditches to 
transport imported raw water and locally conserved water 
to various locations for treatment and distribution or for 
groundwater recharge. The Los Gatos Creek Watershed contains 
one pipeline (Central Pipeline) and two ditches (Page and Kirk) as 
part of this conveyance system. These are discussed below. 

Central Pipeline The Central Pipeline carries raw water from the 
Piedmont Valve Yard in east San Jose to the Vasona Pump Station 
in Los Gatos. In emergencies the pipeline can also be used to carry 
water in the opposite direction. The 13.1mile pipeline crosses the 
valley to the north of downtown San Jose and then parallels Los 
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Gatos Creek to the Vasona Pump Station. The Central Pipeline 
crosses Upper Penitencia Creek and the Upper Penitencia Bypass 
near the Southern Pacific Railroad tracks, then heads west, 
crossing over Coyote Creek north of Mabury Road and crosses 
Guadalupe River between West Taylor Street and West Hedding 
Street. Finally, the Central Pipeline crosses Los Gatos Creek at 
State Route 17 (SCVWD, 2004). 

Page Ditch The Page Ditch is used to deliver water from Los 
Gatos Creek to the Camden; Page; Sunnyoaks; and Budd Avenue 
Percolation Ponds. The ditch originates in Los Gatos near the 
Page Drop Structure on Los Gatos Creek. Water is diverted from 
the ditch into the Camden Percolation Ponds before entering the 
Page Percolation Pond System. Some of the water is diverted to 
the Page Settling Basin on Dell Avenue and some water bypasses 
this facility. After traveling via pipeline from Dell Avenue to 
Winchester Boulevard water is then diverted from the Page Ditch 
to fill the Page Ponds and the Sunnyoaks and Budd Avenue ponds 
via pipeline from the Page Ponds. Water remaining in the ditch 
is carried via open channel to Smith Creek, which is located in 
the San Tomas Aquino Watershed in the West Valley WMU. The 
total length of Page Ditch is 2 miles, and it carries approximately 
50 cfs (SCVWD, 2004). It must be noted that the CIS layer is 
incomplete with respect to Page Ditch and does not show that it 
originates in Los Gatos Creek. 

Kirk Ditch Kirk Ditch is the canal connecting Los Gatos Creek 
with the Oka Percolation Ponds and the McGlincey Percolation 
Ponds. The canal begins at the Kirk Dam and can take water 
from Los Gatos Creek or the Central Pipeline. Water is carried to 
the Oka Percolation Ponds where some of it is diverted to these 
facilities. North of the Oka Percolation Ponds, the Kirk Ditch 
passes under State Route 17 and then parallels the freeway on the 
east side. The Kirk Ditch is then carried by pipeline from Camden 
Avenue to its terminus at the McGlincey Ponds (SCVWD, 2004). 

9.3.4.5 Other Infrastructure for Water Supply 

Water supplies for the District’s service area are obtained from 
both local and imported sources. In an average rainfall year, 
as much as half of the county’s water supply can be from local 
sources. Local sources are primarily groundwater and surface 
water, and include minor amounts of reclaimed wastewater from 
facilities not owned or operated by the District. The ten reservoirs, 
with a capacity of 170,000 acre-feet, collect local runoff and 
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provide incidental flood control (EOA Inc., Santa Clara Valley 
Water District (SCVWD), and Merritt Smith Consulting 2001). 

The remaining supply is imported to the county from the Sierra 
Nevada Mountains via the Sacramento/San Joaquin Delta. The 
State Water Project (SWP) and the Central Valley Project (CVP) 
deliver this water. Imported water is conveyed to Santa Clara 
County through three main pipelines: the South Bay Aqueduct, 
which carries water from the SWP, and the Santa Clara Conduit 
and Pacheco Conduit, which bring water from the CVP (Judd 
and Whitman 2001). 

In April of 1997, the District entered into a long-term water 
banking agreement with the Semitropic Water Storage District 
that reserves 35 percent, or 350,000 acre-feet, of storage in the 
banking program. The District has until January 1, 2006 to 
finalize its level of participation in the program. The term of the 
Semitropic agreement is until the year 2035. The District now has 
almost 142,000 acre-feet stored in the program and can withdraw 
up to 31,500 acre-feet annually from the bank during dry periods 
(Judd and Whitman 2001). 

Additionally, the District plans to continue to develop partnership 
roles with local cities and ensure that all decisions being made now 
for recycled water systems take into account the need for recycled 
water as a major component of the long-term water supply. 

9.3.4.6 Use/Availability Ratio (UAR) 

The water use to availability ratio (UAR) is an indicator that 
is used to assess the stress that is placed on watershed water 
resources by consumptive use. A stressed watershed is defined by 
the Organisation for Economic Co-operation and Development 
(OECD, 2003) as a watershed in which greater than 40% of 
the available renewable water within the watershed is used by 
humanity for industrial, municipal/personal, or agricultural uses. 
According to the OECD, in addition to human needs, the water 
requirements of ecosystems must be taken into account and, 
therefore, at least 60% of renewable flows are required to maintain 
a healthy, functioning ecosystem (Environment Canada, 2005). 

Not all water uses place equal stress on water resources. However, 
OECD (2003) states that when the ratio of water withdrawal 
to annual water availability (UAR) is less than 10%, water stress 
is low. A ratio in the range of 10 to 20% indicates that water 
availability is becoming a constraint on development and that 
significant investments are needed to provide adequate supplies. 
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When the ratio is over 20%, both supply and demand will need to 
be managed and conflicts among competing uses will need to be 
resolved. 

The use / availability ratio (UAR) was not included in this 
edition of the stewardship plans because of uncertainty related 
to developing water yield estimates for District streams. The 
average local yield information provided by the District may not 
have accounted for all water transfers and consumptive uses. In 
addition, the UAR will need to be modified for use with the 
intermittent streams within the District. However, the indicator 
has been retained because of the importance of an adequate flow 
regime to maintain ecosystem health. 

9.3.4.7 Sanitary Surveys 

Only one sanitary survey was identified for the Los Gatos 
Creek Watershed. This survey was for Lexington Reservoir 
(Santa Clara County Health Department Environmental Health 
Division 1971). This survey concluded that primary sources of 
contamination to the reservoir were raw sewage and garbage 
caused mainly by in-ground septic systems and swimmers. There 
were no recent sanitary surveys located for this watershed. 

9.3.4.8 Other Drinking Water Source Assessment and 
Protection Program (DWSAP) 

No DWSAPs for the Los Gatos Creek Watershed were 
identified or provided by District staff. This is not unexpected 
since DWSAPs are designed to present possible contaminating 
activities within the source drainage area that have the potential 
to contribute to water quality challenges at the water treatment 
plants. Los Gatos Creek water is not directly received by water 
treatment plants and would, therefore, not be subject to a 
DWSAP. 

9.3.5 Flood Protection 

9.3.5.1 Flood History 

Los Gatos Creek has flooded a handful of times in the last 
century(Figure 9-36, 9-37 and 9-38). In 1911, the city of 
Campbell was inundated near the railroad tracks at Camden 
Avenue. In 1940, more flooding threatened railroad tracks 
and bridges as well as caused the destruction of one dam. In 
the December 1955 flooding, major damage was done to 
transportation infrastructure due to the high flows. The total cost 
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Figure 9-36 Los Gatos Creek WMU historical flood events. 
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Figure 9-37 Los Gatos Creek WMU floodplain connectivity. 
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Figure 9-38 Los Gatos Creek WMU timeline comparison of Los Gatos Creek flood events and District 
flood mitigation efforts. 


Table 9-10 

Los Gatos Creek modifications by year 


Year Reach Modification Type 

1972 Hamilton Avenue to Highway 1 01 Excavated Earth, U-frame concrete 

1966, 1976 Campbell Avenue to Camden Avenue Excavated Earth, U-frame concrete 

,„ r/ Saratoqa Avenue to Spillway of Lexington _ ... 

1956 n Trapezoidal concrete 

_ Reservoir _ \ _ 

(SCVWD,) 


of this damage was $175,000 at the time. (Cheong, Rouhani, and 
Talley 1999) 

More recently, the Report on Flooding and Flood Related Damages 
(SCVWD, 1986) states that “Los Gatos Creek overflowed its 
banks downstream of Lark Avenue for approximately 1,800 feet. 
Water was confined within Charter Oaks Drive and Oka Road 
and never went over the curbs of the streets. A few mobile homes 
in this area were reportedly damaged by the flooding.” 

Los Gatos Creek has been modified for flood protection on 
numerous occasions. See Table 9-10. 
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9.3.5.2 Expected Damage Estimates 

The District is currently refining estimates of expected damage 
amounts based on Federal Emergency Management Areas’s 
(FEMA) 1 percent flood maps. The updated estimates are not 
available for this assessment. This data gap will be addressed for 
this indicator when the District completes the refined damage 
estimate process. The process of determining likely damage 
amounts is: 

1. Determine the area expected to flood, using FEMA Flood 
Insurance Rate Maps for Special Flood Hazard Areas 

2. Estimate the depth to which the area will flood for 1 
percent event 

3. Identify structures present in the flood-prone area 

4. Calculate the value of the structures based on type , size, 
and age of structure 

5. Estimate the percent of structural value lost based on the 
depth of the flood waters (Corps and others) 

6. Estimate contents loss using depth, damage, and structural 
loss curves established by the Corps of Engineers 

9.3.5.3 Channel Conveyance Summary 

The ability of the creeks of Los Gatos Creek WMU to safely 
convey water is the District’s primary goal. To this end, the 
channels of all WMUs have been assessed and in many cases 
modified. Table 9-11 summarizes the conveyance abilities of Los 
Gatos Creek WMU and the modifications that the District has 
added to provide protection against the 1 percent, 2 percent, and 
10 percent floods. 


Table 9-11 

Conveyance abilities of creeks in the Los Gatos Creek WMU (SCVWD, 2004) 


Ability to convey 1 % flood (percent of total) 

Ability to convey 2% flood (percent of total) 

Ability to convey 1 0% flood (percent of total) 

Total miles of creek in Los Gatos Creek WMU 
(percent of total) 


Miles 

10.69 

(90%) 

11.83 
(100%) 
11.83 
(100%) 

11.83 


Miles modified 

9.13 

(85%) 

9.67 

(82%) 

9.67 

(82%) 

9.67 

(8 2%) 
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Figure 9-39 Los 
WMU flood 
(SCVWD, 2004) 


Depending upon modifications made by the District, new 
development within the watershed, and natural hydrologic 
processes the capacity of the channel varies. Figure 9-39 shows 
this variance using the flooding frequencies as an indicator of 
channel capability as you move (left to right) from the bay to the 
headwaters. The majority of the creeks in Los Gatos Creek WMU 
are capable of conveying the 100 year (1%) flood. However, some 
reaches such as the one at 38,000 feet from the bay are only able 
to convey a smaller size flood. For example, the 38,000 th foot 
reach is likely to flood every 90 years. 

9.3.5.4 Date of Construction/Infrastructure 

There are 9.67 miles of modified creeks in the Los Gatos Creek 
WMU. Reported ages of infrastructure are available for 3.65 
(38%) miles of creek. (SCVWD, 2004). As-built information 
provides dates of specific infrastructure in Fable 9-10. Overall, 
the majority of infrastructure was built in 1956 (SCVWD, 2004) 
(Figure 9-40). The dates of construction and current capacity of 
the reservoirs are provided in Tables 9-7 through 9-9. 

9.3.6 Ecosystem Health 

In managing watersheds, we must strike a balance between 
meeting often-conflicting needs of water supply, flood 
management, and habitat protection with needs for housing, 
recreation, and economic activity. Here, the Watershed Health 
Indicator is based on the concept of biological integrity and 
how to sustain it. Specifically, watershed health is defined as the 
capability of a watershed to support and maintain a balanced, 
integrated, and adaptive community of organisms having a species 


Gatos Creek 
frequencies. 
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Figure 9-40 Los Gatos Creek 
WMU proportion of infrastructure 
ages based upon the miles of 
creek with reported years of 
construction. 


composition, diversity, and functional organization comparable to 
that of natural habitats of the region (Karr and Dudley 1981) 

9.3.6.1 Riparian Habitat 

Riparian habitats occupy a transition zone between aquatic and 
upland habitats. These habitats are related to and influenced by 
surface or subsurface waters, especially the margins of streams, 
lakes, ponds, wetlands, seeps, and ditches. They exhibit vegetation, 
soil, and hydrologic mosaics along topographic and moisture 
gradients that are distinct from the predominant landscape surface 
types. Riparian areas supply food, cover, and water (especially 
important in the arid West) for abundant and diverse biological 
assemblages. Riparian vegetation is essential to maintaining 
fish habitat. In a stream bounded by a healthy riparian forest, 
roots, shrubs, and vines bind the stream bank and resist erosion. 
Exposed, undercut roots and overhanging vegetation allow fish 
to rest and avoid predatory birds. The shade moderates water 
temperatures, and the overhanging trees contribute leaves, fruit, 
cones, insects, and other detritus to the aquatic food chain. 

Woody debris slows flood velocities and forms pools and storage 
for sediment that might otherwise reach spawning areas. Riparian 
corridors serve as migration routes and forest connectors between 
habitats for a variety of wildlife, particularly ungulates and birds, 
including endangered species, 50 percent of which require wetland 
habitat at some point in their lifecycle (SCBWMI, 2003). 

Historical Riparian Condition 

Los Gatos Creek’s braided channel (as discussed in section 9.3.3.1) 
prevented the establishment of a thick riparian canopy. Highly 
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erodible soils also contributed to the comparative lack of riparian 
corridor. 

Riparian Community Characteristics 

From the confluence with Guadalupe River upstream to Isabel 
Drive the riparian community is predominantly oak sycamore 
riparian woodland fragmented somewhat by concrete channel. 
Upstream to Vasona Lake Park the riparian community is 
characterized as largely barren with ruderal species. Oak sycamore 
riparian woodland exists upstream to the Lexington Dam, 
except for an approximately 1.5 mile stretch of concrete channel 
causing a barren riparian corridor upstream of Vasona Park. 

Above Lexington Reservoir the riparian community is again 
predominantly oak sycamore riparian woodland. 

Percent Developed within Riparian Corridor 
The riparian corridors in the reaches of Los Gatos Creek 
downstream of Lexington Reservoir are primarily high density 
residential and forest (Figure 9-41). The land uses associated with 
riparian corridor above Lexington Reservoir are primarily forest 
and rangeland. 

9.3.6.2 Aquatic Habitat 

Aquatic habitats are characterized by the presence of standing or 
flowing water in which a variety of marine or freshwater flora and 
fauna occur for long periods throughout the year. The Aquatic 
Habitat Indicator measures the quantity and quality of habitat 
available to support aquatic biological assemblages such as fishes 
and macroinvertebrates. 

Habitat Summary 

Figure 9-42 demonstrates the proportion of creek miles that are 
reinforced in the WMU. The relatively large proportion of creek 
with reinforced sides and bottoms indicates potentially poor 
habitat for this stream ecosystem. 

Channel type offers a good estimate of the amount of impact 
that modifications have had on the stream channel. Areas with 
hardening of bed, bank, or both will be more difficult to colonize 
than habitats of natural earth. Specific channel type categories are 
presented below (see also Table 9-12): 

• Natural—No channel modifications 
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Figure 9-41 Los Gatos Creek WMU riparian coverage. (Buchan 2004) 
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Figure 9-42 Los Gatos Creek WMU channel substrate. (SCVWD, 2004) 


Table 9-12 

Channel modification analysis categories 


Channel Type 

Modification Category 

Arch Culvert 

Reinforced sides 


Articulated Concrete Block 

Reinforced sides 


Box Culvert 

Reinforced sides and 

bottom 

Bridge 

Reinforced sides 


Bypass Channel 

Reinforced sides and 

bottom 

Concrete (Bottom) 

Reinforced bottom 


Earth Levees 

Modified, earthen 


End Of Jurisdiction 

No data available 


Excavated Earth 

Modified, earthen 


Floodwalls 

Variable 


Gabion (Sides & Bttm) 

Reinforced sides and 

bottom 

Gabion (Sides) 

Reinforced sides 


Modified Floodplain 

Modified, earthen 


Natural Unmodified 

Natural 


Pipe Culvert 

Reinforced sides and 

bottom 

Rectangular Concrete 

Reinforced sides and 

bottom 

Rock Lined (S&B) 

Reinforced sides and 

bottom 

Rock Lined (Sides) 

Reinforced sides 


Sack Concrete 

Reinforced sides 


Trapezoidal Concrete 

Reinforced sides and 

bottom 


• Reinforced—Channel has been reinforced by using 
concrete, riprap, and gabions 

• Modified—Channels that have been modified but have no 
bank or bottom hardening 

• Variable—Channels that did not “fit” into any of the 
other type categories (e.g., the channel type reported as 
“floodwall” does not make clear what parts of the channel 
have been modified and if hardening had occurred). 

The uncertainties in the existing database and inconsistencies in 
channel-type labels are data gaps that could be addressed through 
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channel surveys using an updated set of channel type categories 
that have received review and input from District stakeholders. 

The stream reach between the confluence of Guadalupe River and 
Camden Avenue is classified as a Rosgen F channel; F channel 
is an entrenched meandering riffle/pool stream with low width/ 
depth ratio and little deposition. Typically this channel is very 
efficient and stable, with high meander width ratio. (FAHCE, 
2003) 

Fisheries and Aquatic Habitat Collaborative Effort conducted a 
continuous aquatic habitat survey for approximately six miles of 
Los Gatos Creek, between the confluence of Guadalupe River and 
Camden Avenue. The most significant factors limiting steelhead 
in Los Gatos Creek between its confluence with Guadalupe River 
and the Lexington Reservoir include several impassable barriers 
to both up- and downstream migration as well as a significant 
barrier for juvenile steelhead migration in the form of predation 
from warmwater fish and birds in the Vasona Reservoir and 
downstream reaches (Hanson 2001). Overall, the creek supports 
poor existing spawning and juvenile rearing habitat quality and 
availability. Suitable spawning and rearing habitat is limited to the 
upper 0.5 - 0.75 miles of creek below the Lexington Reservoir. 
The water temperatures are unsuitable for juvenile steelhead 
rearing below Vasona Reservoir. Increasing in-stream flow releases 
from Lexington would not be expected to improve suitability for 
summer rearing conditions. (FAHCE, 2003) 

The entire mainstem was designated as either partial/potential or 
full support for the COLD Use. Below Vasona Dam, streamflows 
are influenced by releases from Lexington and Vasona Reservoirs, 
and substantial water heating occurs though the off stream 
percolation zones upstream of Meridian Avenue. Low streamflows 
and high water temperatures restrict summer steelhead rearing to 
fast-water habitats that are scarce in this reach. Winter and spring 
temperatures likely exceed Chinook spawning and rearing criteria 
due to limited shading in portions of this reach. (SCBWMI, 

2003) 

Stakeholder input to SCBWMI indicated that the segment 
between Camden and Lark Avenues likely does not support the 
COLD use as water backs up behind the dam and warms as shade 
cover is absent. It was also indicated that factors likely limiting the 
COLD Use from the confluence with Guadalupe River upstream 
to Lexington Dam are channel flow rates and morphology, water 
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temperature, dams, in-stream and canopy cover, and pollution. 
(SCBWMI, 2003) 

Diversion of water from Los Gatos Creek to the off stream 
percolation ponds causes a lesser flow through the creek. This 
decreased flow could hasten the warming of the water. This 
warming would make it less feasible for anadromous fish to spawn 
in the lower reaches of Los Gatos Creek, while the fish barriers at 
the reservoirs would block the fishes’ ability to migrate to cooler 
spawning gravels upstream. 

9.3.6.3 Biological assemblages 

Together, aquatic and riparian habitats may support diverse 
and abundant communities of biological organisms. The 
Biological Assemblage Indicator identifies the capacity of 
watersheds to support aquatic faunal communities such as fish 
and macroinvertebrates as well as riparian faunal communities, 
including those species listed as threatened and endangered. 

Fish Assemblages 

Los Gatos Creek supports both warm and cold water fish 
community assemblages(Table 9-13 and Figure 9-43). Fish 
are reported as scarce in the stream segment just upstream of 
the Guadalupe River confluence (Smith and Harden 2001). 

Table 9-13 

Freshwater fishes recently observed 1 - 2 in Los Gatos Creek 
WMU. (Leidy 1984, Smith 1999, SCVWD 2000, Keith 
Anderson, and Larry Johmann) 


Common Name 

Scientific Name 

Origin 3 

Pacific lamprey 

Lampetra tridentata 

N 

Rainbow/Steelhead trout 

Oncorhynchus mykiss 

N 

California roach 

Lavinia symmetricus 

N 

Sacramento sucker 

Catostomus occidentals 

N 

Prickly sculpin 

Cottus asper 

N 

Riffle sculpin 

Cottus gulosus 

N 

Mosquitofish 

Gamusia affinis 

1 

Fathead minnow 

Pimephales promelas 

1 

Inland silverside 

Menidia audens 

1 

Bluegill sunfish 

Lepomis macrochirus 

1 

Pumpkinseed 

Lepomis gibbosus 

1 

Green sunfish 

Lepomis cyanellus 

1 

Largemouth bass 

Micropterus salmoides 

1 

Goldfish 

Carassius auratus 

1 


1. Observed is defined as specimens collected and/or observed within the last 20 
years. 

2. This table does not indicate whether these are self-sustaining populations of 
these species. 

3. l = lntroduced N = Native 
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Figure 9-43 Los Gatos Creek WMU fish assemblages. 
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Upstream to Vasona Reservoir is reported to support a mixed 
native/introduced fish community, a potential trout community, 
and mixed/Chinook salmon fish community (Smith and Harden 
2001). The reach between Vasona and Lexington Reservoirs is 
reported to support a mixed native/introduced fish community. 
Data are not available for either of the reservoirs or upstream of 
Lexington Reservoir. 

Macroinvertebrate Assemblages 

(United States Geological Survey (USGS)) sampled Los Gatos 
Creek at ten sites. Three sites were sampled above Lexington 
Reservoir; two sites between Lexington and Vasona Reservoirs; 
and five sites below Vasona Reservoir. 

EPT (Ephemeroptera, Plecoptera, and Trichoptera) richness 
is generally considered to be a good metric to indicate higher 
quality habitat conditions, as these orders of macroinvertebrates 
are pollution intolerant. EPT richness generally decreased from 
upstream sites to downstream sites (23 - 6), with the notable 
exception of the upper site, located below Lake Elsman, which 
had a relatively low score (9). Richness of Chironomid and 
Oligochaeta, orders that are more tolerant of pollution, generally 
increased from upstream to downstream sites as expected. 

Special Status Species 

Surveys conducted by the District indicate support for red-legged 
frogs in Los Gatos Creek, both below Lexington Reservoir and 
particularly in the reach between Lexington Reservoir and Lake 
Elsman. As well, they are found further downstream near the 
confluence with the Guadalupe River (Figure 9-44) (H.T. Harvey 
and Associates 1997). 

A long reach of Los Gatos Creek, upstream of the confluence 
with Guadalupe River supports the southwestern pond turtle as 
does a short reach of Los Gatos Creek upstream of Vasona Lake 
County Park. The park also supports a colony of blue herons. As 
discussed above, steelhead have been observed in Los Gatos Creek 
as recently as 1998. 

The (SCBWMI, 2003) concluded that the RARE use is 
potentially supported downstream of Lexington Reservoir based 
on potential presence of salmonids, red legged frog, southwestern 
pond turtle, double crested cormorants, and yellow warbler. 

Stakeholder input to the (SCBWMI, 2003) indicated that the 
reach between the confluence with Guadalupe River upstream to 
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Auzerais Street likely does not support any rare species. Upstream 
to Camden Avenue, support should be limited as Chinook and 
steelhead migrate and also spawn in certain portions of this reach. 
The reach between Camden and Lark likely does not support this 
use because riparian habitat is absent and no rare species have 
been identified here. The reach between Lark Avenue and Vasona 
Dam may potentially support the RARE Use since riparian 
habitat is abundant. 

Stakeholder input to the (SCBWMI, 2003) identified the 
following factors potentially limiting RARE Use attainment in 
Los Gatos Creek below Lexington Dam: channel morphology, 
streamflow rates, water temperatures, narrow riparian zone and/or 
lack of a mature riparian zone, and bank erosion. 

The (California Department of Fish and Game) includes the 
following recent records (less than 20 years old), all species 
of concern unless otherwise indicated: robust spineflower 
(Endangered). The following are its historic records: Santa Clara 
red ribbons, Metcalf canyon jewel flower (Endangered). 

Invasive Species 

The length of creek bordered by Saratoga Los Gatos Road and 
Highway 85 is heavily populated with Arundo donax, otherwise 
known as giant reed (Figure 9-45). This invasive wetland species 
is also present near the confluence of Los Gatos Creek and the 
Guadalupe River. A. donax is an introduced species to the United 
States and is particularly troublesome because of its rapid growth 
rate and dense structure (US Department of Agriculture 2005). 

9.3.6.4 Surface Water Quality 

The physical and chemical qualities of surface water influence 
both those biological organisms living in and those relying on 
these resources. The Surface Water Quality Indicator measures the 
condition of this resource by identifying the geographic extent of 
pollutants as well as potential sources of pollutants. This provides 
information with which to assess the status of the District’s Water 
Supply and Water Quality Ends Policy in each WMU. 

Pollutants of Concern (Basin Plan Objectives) 

The following lists the beneficial uses designated by the San 
Francisco Regional Water Quality Control Board (RWQCB, 
1995) for waterbodies within this WMU (E = existing, P = 
potential): 
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Figure 9-45 Los Gatos Creek WMU invasive species locations. 
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• COLD (E) 

• FRSH (E) 

• GWR (E) 

• MIGR (P) 

• MUN (E) 

• REC2 (P) 

• SPWN(P) 

• WARM (E) 

• WILD (E) 


An outcome of the assessment work (SCBWMI, 2003) was a 
list of recommended changes to the RWQCB’s list of designated 
beneficial uses. WMI stakeholders recommended adding the 
following Uses to the Guadalupe River (E = existing): 


RARE (E) 


Sediment Source 

The District conducted only one sediment removal operation near 
the confluence with the Guadalupe River in 1986 during a 20 
year period of time (1977 - 1998). About 350 cubic yards of silt 
sediment were removed from Los Gatos Creek at West Santa Clara 
Avenue in October 1986 (SCVWD, 2000) 

Risk factors (e.g.. Historic and operating mines) 

The Lexington Stone Quarry, which produces sand and gravel, 
is the only currently operating mine in this WMU. Historically, 
eight mines operated in this WMU, three of which produced 
sand, gravel, or stone, the others produced limestone, clay, copper, 
or chromite. (SCVWD) (Figure 9-46) 

Trash Problem Areas 

The 2003 SCVURPPP Trash Problem Area Survey identified 
16 trash problem areas within this WMU (Figure 9-47) . Three 
of these trash locations were located within creeks or along 
creek banks: Camden Avenue overpass (source: unspecified); 
the entire Los Gatos Creek Trail (source: homeless); Campbell 
Avenue Bridge (source: motorists). The remaining thirteen trash 
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Figure 9-46 Los Gatos Creek WMU locations of mining activities. 


Santa Clara Valley Water District 


6 


March 2006 


9-73 
















































Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Figure 9-47 Los Gatos Creek WMU locations of trash problem areas. (SCVURPPP) 
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locations were located in areas that are not associated with creeks. 
(SCVURPPP, 2004) 

Since this initial trash survey was conducted, SCVURPPP co¬ 
permittees have evaluated the identified-sites, and conducted 
clean-ups. The list of trash problem areas is expected to change 
over time as additional information becomes available through 
future implementation of trash evaluations and management 
practices by SCVURPPP co-permittees. The next update of trash 
problem areas will be available from SCVURPPP in September 
2005. 

303(d) impairment listings 

Los Gatos Creek is listed for diazinon and potentially for sediment 
(Figure 9-48). (SCVURPPP) 

9.4 Fine-Scale Analysis 

No fine-scale analysis was performed in the Los Gatos Creek 
WMU. 

9.5 Data Gaps 

9.5.1 Availability of existing data 

The collection of existing data for the Los Gatos Creek watershed 
management unit report was aided by data collection efforts that 
were undertaken as part of the Guadalupe River mercury TMDL 
study. The documentation of sources for existing information 
is addressed in the references appendix. It is important to note 
that the project team identified many inconsistencies and 
uncertainties in the existing data compiled for this project. These 
inconsistencies and uncertainties are not fatal for use of this 
information in an indicators assessment context; these gaps will 
need to be addressed for continued use in a planning context. 
Examples of these inconsistencies and uncertainties include the 
riparian corridor mapping data, channel type mapping data, and 
watershed management unit specific flood damage information. 
The accumulated physical library and electronic information (with 
meta data) will be transferred to the District at the conclusion of 
the project (July 2005). 

9.5.2 Description of data gaps 

Data gaps existed for each of the District mission objective areas. 
The District and others are already addressing some of these 
data gaps. However, many of the identified data gaps will need 


Santa Clara Valley Water District 


March 2006 


9-75 



Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Figure 9-48 Los Gatos Creek WMU impairment listings. (SCVURPPP) 
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to be addressed as priority projects before feasibility studies and 
implementation plans can move forward. 

9.5.2.1 Recreation and Trails 

Trail opportunities were delineated based on geographical 
information. This limited the project team from making 
actionable recommendations. A ground survey of creekside trail 
corridors would help identify feasible opportunities for future 
recreational development. 

9.5.2.2 Hydrology/Geomorphology 

There are significant uncertainties regarding channel modification 
information provided by the District through the Waterways 
Management Model. THe District should consider updating the 
model through a series of simple reconnaissance style surveys to 
document channel modification status. THe survey to update 
the database should use a consistent format that addresses all 
components of the channel (e.g., bottom, sides, and floodplain), 
and a consistent set of material/treatment conditions. It can 
be said that there is a high degree of uncertainty based on 
the comparison of the data in the WWMM and in channel 
modifications seen on the ground. These inconsistencies could be 
addressed thyrough the ground truthing described above. Water 
information such as flow rates and levels formerly were available 
through the District’s ALERT system. This was recently changed 
and currently, users can only search and view records from 2002 
to the present rather than allowing the user to search all historic 
records This change has seriously impeded the project team’s 
ability to research past hydrologic information. Water Supply 
(Source Water Quality) 

Water supply information was readily available through District 
documents. However, with recent homeland security policies in 
place, a good deal of information is no longer accessible (e.g. water 
conveyance infrastructure). District policy on these issues was 
unclear and assumed to be that such information was restricted 
and was outside the relevant scope of the Stewardship Project. 

9.5.2.3 Flood Protection 

The project team was unable to updated information on 
floods and damage amounts that are organized by watershed 
management unit. Therefore these indicators currently must be 
assessed on a broader less quantitative scale. To evaluate flood 
amounts and damage the District will need to catalogue flood 
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events by watershed management unit. This will be especially 
important to correlate flood data with other relevant watershed 
indicators that are subject to change over time such as percentage 
of impervious cover. Another block to the project team’s data 
resources was the modification of the ALERT data system, which 
only allows the user to search past records to 2002. This made 
research difficult from a flood protection perspective because the 
team was unable to search past information for events when the 
flood stage was neared or surpassed. 

9.5.2.4 Ecosystem Health 

Data on the extent and type of riparian vegetation would be well 
served by ground truthing. This practice would reduce uncertainty 
in the data while at the same time would identify areas for riparian 
management, planting, restoration, and monitoring. In addition, 
District staff noted the need for a more complete and consistent 
survey for erosion repair sites, channel instabilities, and creek 
channel field surveys. 

Data sources on fish barriers were deemed unreliable based on 
discrepancies between electronic information and structures seen 
in the field. Ground truthing, like that performed for riparian 
corridor verification, would be valuable in identifying previously 
unmentioned barriers and those barriers that have been removed 
successfully. When fish surveys are done on a waterbody for a 
District project, the types of fish species could be incorporated 
into a watershed management unit stewardship database. Water 
temperatures could be measured at the same time to provide an 
updated assessment of whether given reaches are meeting the 
designated beneficial uses for Cold or Warm-water fisheries. 

9.6 Vision Statements 

9.6.1 Purpose and Uses of Vision 
Statements 

The purpose of including vision statements in the Stewardship 
Plan is to encourage the public and the policy makers to think 
about water resources goals for each WMU, to encourage land 
use decision-makers, land owners, community activists and others 
to work in concert toward a desired future that supports water 
supply, flood protection, watershed health, recreation, trails and 
open space-related interests. 

The statements are based on the assessment of historical and 
existing conditions in the watersheds, as well as limited input 
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received from both internal and external stakeholders throughout 
the planning process. They serve as inspirational guidance to foster 
collaboration, to promote water resources interests and to guide 
site or reach specific projects/programs. 

9.6.2 Scope and Limitations for this Round 
of Visioning 

Recognizing the differences among the creeks, time and budget 
limitations, visioning approach applied at the each WMU are 
different (see Table 9-14 for details). Working with members 
of Stewardship Planning Advisory Workgroup, the project team 
interviewed eight individuals who are knowledgeable about on¬ 
going efforts in individual watersheds in this watershed area 
during the spring of 2005. These include representatives from 
Santa Clara Valley Water District, Santa Clara County Parks 
Department, the City of San Jose, Friends of Guadalupe Gardens 
and the Guadalupe Coyote Resource Conservation District. 
Refining the visioning statement should include interviewing 
creek-side land owner associations, such as Woodside of Almaden 
Homeowners Association as well as creek groups such as Friends 
of Alamitos Creek. 

The statements are not final because of the limited number of 
interviews. Further and broader outreach to stakeholders are 
essential for developing a more comprehensive and coherent vision 
for each WMU. Users are advised to start with the reflections 
presented in this chapter, and refine these statements based on 
best available information. 

9.6.3 Background Information 

Los Gatos Creek Watershed Management Unit (WMU) is 
located in the westernmost section of the Guadalupe Watershed 


Table 9-14 

Visioning Approach for Each WMU within the Guadalupe Watershed Area 


Watershed 



Management Units 

Visioning Approach 

Notes 

1. Alamitos Creek 

Stakeholder interviews or focused 
group 

A pilot to be followed for developing vision statements for 
other WMUs. 

2. Guadalupe Creek 

Project Team to Draft Vision 
Statements 

Draft can be refined as a part of the implementation process. 

3. Los Gatos Creek 

Same as above 

Same as above 

4. Guadalupe River 
Main Stem 

5. Alviso / Bayland 

Defer to Guadalupe Watershed 
Integration Workgroup (GWIWG) 
Defer to Salt Pond Restoration 

Strong presence of GWIWG. 

Bayland Area is a part of the salt pond restoration effort, its 

Areas 

Efforts 

vision needs to be developed in the context of that effort. 


Santa Clara Valley Water District 


March 2006 


9-79 




Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


Management Area (WMA). It originates in the Santa Cruz 
Mountains at a height of up to 3,483 feet (Santa Clara Basin 
Watershed Management Initiative (SCBWMI) 2001). There are 
many water bodies within the WMU including Lake Elsman, 
Howell Lakes, Lexington Reservoir, Vasona Reservoir, and many 
percolation ponds. In addition to Los Gatos Creek, other creeks in 
the WMU are Soda Springs Canyon, Limekiln Creek, Aldercroft 
Creek, Black Creek, Dyer Canyon, Briggs Creek, Lyndon Canyon, 
Trout Creek, Moody Gulch, Hendrys Creek, Austrian Gulch, and 
Hooker Gulch. 

Los Gatos Creek is traced in part by State Highway 17 as it winds 
toward the Santa Cruz Mountains. In addition, Low Gatos Creek 
WMU falls within the following jurisdictions: Campbell, San 
Jose, Monte Sereno, Los Gatos, and unincorporated Santa Clara 
County. 

Historically, Los Gatos Creek watershed has evolved from 
predominantly an agricultural area to a partly urbanized area. 

A large percentage of the upper watershed, above Lexington 
Reservoir remains open space and parks. The lower part of Los 
Gatos Creek changed from a braided stream entering a marsh 
area at its confluence with Guadalupe River to a defined channel. 
Substantial channel modifications have been constructed over 
time to enhance the ability of the creek to protect against 
floods and function as a water supply, including construction of 
three reservoirs and a series of diversion ditches and off-stream 
percolation ponds. These reservoirs now act as fish barriers. In 
addition, diversion of water to off-stream percolation ponds 
contributes to low flows, and thus, higher temperatures than are 
suitable for cold-water fisheries. 

Historically, Los Gatos Creek watershed has evolved from 
predominantly an agricultural area to a partly urbanized area. 

A large percentage of the upper watershed, above Lexington 
Reservoir remains open space and parks. 

9.6.4 Vision Statement 

The vision for Los Gatos Creek watershed management unit 
is that of a reliable system of local water supply consisting of 
reservoirs, percolation ponds and expanded natural streambeds 
above unconfined groundwater zone; a stream with expanded 
stable channels, riparian vegetation covers, natural flows, with 
reduced effects of mercury contamination and without man¬ 
made barriers that support coldwater fish and other special status 
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species. A watershed where land use in the upper watershed 
is carefully managed to maintain open space characteristics 
and protect water supply facilities; where streamside trails link 
natural reserves in the headwaters to the urban park downstream, 
key water resources features are integrated into general or 
comprehensive plans or area-specific plans or zoning or other 
land use decision-making tools; and community-based stewards 
continue to thrive to protect and enhance water resources in the 
area. Specially, the vision consists of: 

A continued source of water supply and groundwater recharge. 
A system of reservoirs and percolation ponds continues to provide 
groundwater recharge. Areas surrounding percolation ponds are 
enhanced with added sinuosity and wetland or riparian vegetation, 
as well as active land use management as a part of the overall 
stream ecosystem. Impermeable stream beds, sitting above the 
unconfined groundwater zone, are removed and replaced with 
stable streambeds. 

Continued flood protection with improved stream function. 
Efforts will be made to continue to provide flood protection in the 
WMU, while emphasizing natural flood protection methods. 

A geomorphically stable channel that is in dynamic 
equilibrium. Channel modifications and restoration efforts on 
Los Gatos Creek will emphasize creating a channel that is in 
dynamic equilibrium, in order to prevent channel instability and 
bank erosion. Efforts are made to keep the high percent of natural 
channels in the WMU. Natural channel stabilization techniques 
are used wherever possible. 

A stream with protected riparian vegetation where it now 
exists, and the replacement of hardscape with new riparian 
vegetation where feasible. In the upper watershed, preservation 
of remaining natural stream channels and riparian communities, 
especially is emphasized. In the lower watershed, segments for 
the replacement of hardscape features with native vegetation are 
identified. From Vasona Reservoir downstream to the confluence 
with Guadalupe River, shading in the lower section of Los Gatos 
Creek, provides steelhead spawning habitat. In the length of creek 
between Saratoga Los Gatos Road and Highway 85, extensive 
non-native, in-stream vegetation (particularly Arundo donax) are 
removed. 

A stream without man-made barriers that impede natural 
flow and fish passage. Los Gatos Creek sustains a steelhead 
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community and functions as a cold-water fishery. Downstream of 
the Los Gatos Reservoir, removal of fish barriers allows these fish 
to reach downstream tributaries essential for spawning. Removing 
barriers or mitigating negative impacts of major barriers such as 
the Vasona Reservoir dam connects the upper reaches to the lower 
reaches. 

A system of streamside trails, linking natural preserves in the 
headwaters to an urban park network downstream. Open 
space is preserved, and public access to public lands is increased. 
The Los Gatos Creek riparian corridor provides recreational and 
educational benefits through access to the Los Gatos Creek Trail 
and the reservoirs. Continued cooperation among the City of 
San Jose and the Santa Clara Valley Water District in defining 
responsibilities for trail improvement projects along Los Gatos 
Creek can lead to new trail segments, such as a connection to a 
segment at the confluence of the Guadalupe River. 

Continued protection of open space. Existing open space 
areas are protected and enhanced and new areas for open space 
protection are identified. Careful land use planning, particularly in 
the upper watershed, is exercised to ensure the high quality natural 
environment found in the majority of the WMU is maintained 
and local water supply facilities are protected. 

Promotion of stewardship activities in the watershed. Efforts 
will be made between local agencies and neighborhood groups, 
such as the Willow Glen Neighborhood Association, the 
Gregory Neighborhood Association, and the North Willow Glen 
Neighborhood Association to successfully promote new watershed 
stewardship activities, and to continue ongoing stewardship 
activities. Such coordination will aid in educating local residents 
regarding Los Gatos Creek as a key natural resource and 
recreational amenity. 

Land use patterns that support the protection of water 
resources. Land use patterns and development in the watershed 
support the protection of water resources. Land use planning 
emphasizes the protection of undeveloped streamside land, and 
provides tools for reducing impacts of development on the valley 
floor. 


9-82 


March 2006 


Santa Clara Valley Water District 



Guadalupe Watershed Stewardship Plan 


Los Gatos Creek Watershed Management Unit 


9.7 References 

Aldrich, Robert . Los Gatos History: The Old Mill Stream, James 
Forbes planned to strike ‘gold’ on the banks of Los Gatos 
Creek, http: //www.losgatos. com/history/aldrich2 .html. 

Bruntz, GG. 1971. The history of Los Gatos; gem of the foothills. 
Vol. xii. Fresno, CA: Bailey Publishers. 

Buchan, Lucy. Percent development in riparian corridor 2004 
[cited. 

California Department of Fish and Game. California Natural 
Diversity Database [cited. Available from 
ca. gov/whdab/html/cnddb. html. 

Cheong, D, A Rouhani, and RR Talley. 1999. Guadalupe River 
Watershed Planning Study Engineers Report. San Jose, 
California: Santa Clara Valley Water District. 

Diseno del Rancho de San Juan Bautista [Santa Clara County, 
California]. 1840. US District Court, Northern District. 

Environment Canada. 2005. Freshwater Website: Water Use: 

Water Use and Availability Ratio, http://www.ec.gc.ca/ 
water/en / manage/use/e_ratio.htm 

EOA Inc., Santa Clara Valley Water District (SCVWD), and 
Merritt Smith Consulting. 2001. Watershed sanitary 
survey for Anderson / Coyote, Calero, and Almaden. San 
Jose, California: SCVWD. 

Fisheries and Aquatic Habitat Collaborative Effort (FAHCE). 

2003. Summary Report: A multi-agency fisheries plan for 
Coyote Creek, Stevens Creek, and Guadalupe River in 
Santa Clara County. Santa Clara County: SCVWD. 

Foote, HS. 1888. Pen pictures from the garden of the world: 

Santa Clara County, CA. Chicago, IL: Lewis Publishing 
Company. 

H.T. Harvey and Associates. 1997. Santa Clara Valley Water 

District California red-legged frog distribution and status 
- 1997. Project 1164-04: SCVWD. 

Hanson, C. 2001. Memorandum to FAHCE TAC: Stevens Creek 
solution option - instream cover habitat for steelhead. 

Henderson, Marty. 2004. Lake Elsman specifications, December 
27. 


http://www.dfg. 


Santa Clara Valley Water District 


March 2006 


9-83 





Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


Iwamura, Thomas I. 1995. Hydrology of the Santa Clara and 
Coyote Valley Groundwater Basins, California. Recent 
Geological Studies in the San Francisco Bay Area 76. 

-. 1999. Geology of the watersheds. In Comprehensive 

Reservoir Watershed Report, edited by Santa Clara Valley 
Water District (SCVWD). San Jose: SCVWD. 

Judd, Barbara, and Keith Whitman. 2001. Urban Water 

Management Plan: Santa Clara Valley Water District. 

Karr, J.R., and D.R. Dudley. 1981. Ecological perspective on 

water quality goals. Environmental Management 5:55-64. 

Lapham, MH. 1903. Soil survey of the San Jose Area, Californai. 
San Jose, California: US Department of Agriculture. 

MacGregor, BA. 1975. Narrow gauge portrait: South Pacific coast. 
1st ed. edition. Vol. ix. Felton, CA: Glenwood Publishers. 

Mattern and Associates, and Inc. William Lettis and Associates. 
2003. Baseline Development for Hydrography 
Modification Program: Santa Clara Valley Water District. 

McLaughlin, RJ, JC Clark, EE Brabb, EJ Helley, and CJ Colon. 
2001. Geologic maps and structure sections of the 
southwestern Santa Clara Valley and southern Santa 
Cruz Mountains, Santa Clara and Santa Cruz Counties, 
California: US Department of the Interior (USDOI) 

OECD. 2003. Environmental Performance Reviews: Water, 

Performance and Challenges in OECD Countries. Paris, 
France: Organisation for Economic Co-operation and 
Development. 

San Francisco Regional Water Quality Control Board (RWQCB). 
1995. Water quality control plan. 

Santa Clara Basin Watershed Management Initiative (SCBWMI). 
2001. Watershed characteristics report. Watershed 
management plan. San Jose, California: SCBWMI. 

-. 2003. Watershed Action Plan, Volume 3. 

-. 2003. Watershed Assessment Report: Santa Clara Valley 

Water District. 

-. 2003. Watershed Management Plan. Volume One: 

Watershed Characteristics Report. Unabridged: SCVWD, 
SCBWMI. 


9-84 


March 2006 


Santa Clara Valley Water District 







Guadalupe Watershed Stewardship Plan 


Los Gatos Creek Watershed Management Unit 


Santa Clara County Health Department Environmental Health 
Division. 1971. Sanitary survey of Lexington Reservoir 
and surrounding area. San Jose, California: Santa Clara 
County Health Department. 

Santa Clara Valley Urban Runoff Pollution Prevention Program 
(SCVURPPP). 303d impariment listing. SCVURPPP 
[cited. 

-. Trash hotspots. SCVURPPP [cited. 

-. 2004. Trash problem area survey results by watershed. 

Santa Clara Valley Water District (SCVWD). Engineering-based 
Maintenance Guidelines. Guadalupe Flood Control Zone: 
SCVWD. 

-. Sediment removal. SCVWD [cited. 

-. Santa Clara County mines [cited. 

-. 1986. Report on flooding and flood related damages in 

Santa Clara County. 

-. 1995. Report on flooding and flood related damages in 

Santa Clara County: SCVWD. 

-. 2004. Habitat Conservation Plan. Draft. 

-. 2004. Waterways Management Model [Excel] 2004 

[cited October 29, 2004 2004]. 

Santa Clara Valley Water District (SCVWD), and Lamphier- 

Gregory. 2004. Lenihan Dam outlet modifications project. 
Draft environmental impact report (SCH# 2003022090). 
San Jose, California: Santa Clara Valley Water District. 

Smith, J., and D. Harden. 2001. Adult steelhead passage in the 
Bear Creek Watershed. 

Thompson, and West. 1973. Historical atlas map of Santa Clara 
County, California. 1876 ed. San Jose, CA: Smith & 
McKay Printing. 

Tibbetts, FH, and SE Keiffer. 1921. Report to Santa Clara Valley 
Water Conservation Committee on Santa Clara Valley 
Water Conservation Project. San Jose, CA. 

United Stated Geological Survey (USGS). 1961. San Jose 

Quadrangle, California: 15-minute series (Topographic) 
1:62,500. Washington, DC: USGS. 


Santa Clara Valley Water District 


March 2006 


9-85 











Los Gatos Creek Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 


United States Geological Survey (USGS). Biological assemblages 
- macroinvertebrates. USGS [cited. 

US Department of Agriculture. 1912. Irrigation development 
in portion of Santa Clara Valley, Santa Clara County, 
California. 


-. 2005. Plants database [website] 2005 [cited March 9 
2005]. Available from http://plants.usda.gov/. 


Wentworth, Carl M, Scott E Graham, Richard J Pike, Gregg S 
Beukelman, David W Ramsey, and Andrew D Barron. 
1997. Summary distribution of slides and earth flows in 
the San Francisco Bay region, California: USGS. 


Yelland, RD. 1879. Summer morning near Los Gatos. Los Gatos, 
CA. 


9-86 


March 2006 


Santa Clara Valley Water District 






10 Guadalupe River Watershed 
Management Unit 


10.1 Introduction to the Guadalupe River 

Watershed.10-1 

10.1.1 Photo Transect. 10-1 

10.1.2 Major "Channel Forming" Events. 10-1 

10.1.3 Other On-going Programs. 10-7 

10.2 Goals/Objectives/Data Needs That Have 

Already Been Established.10-9 

10.3 Predominant Stressors, Challenges, and 

Solutions for the Guadalupe River 
Watershed.10-12 


▲ 














▲ 


Figures 


Figure 1 0-1 Major waterbodies and subwatersheds of 

Guadalupe River system. 10-2 

Figure 10-2 Guadalupe River at Alviso Slough. 10-3 

Figure 10-3 Guadalupe River near Airport. 10-3 

Figure 1 0-4 Guadalupe River in downtown San Jose. 1 0-4 

Figure 1 0-5 Guadalupe River upstream of Canoas Creek.... 1 0-4 

Figure 1 0-6 Guadalupe River upstream of Ross Creek. 1 0-5 

Figure 1 0-7 Guadalupe River below Alamitos Drop Structure. 

10-5 

Figure 10-8 Guadalupe River at Alamitos Drop Structure. 10-6 

Figure 1 0-9 Guadalupe River above Alamitos Drop Structure. 

10-6 

Figure 10-10 Guadalupe River WMU city boundaries. 10-24 

Figure 10-1 1 Guadalupe River WMU geology. 10-25 

Figure 10-12 Guadalupe River WMU land cover. 10-26 

Figure 10-13 Guadalupe River WMU soils. 10-27 

Figure 10-14 Guadalupe River WMU existing land use. 10-28 

Fiqure 1 0-1 5 Guadalupe River WMU existinq impervious 

cover.. 10-29 

Figure 10-16 Guadalupe River WMU future land use 

changes. 10-30 

Figure 10-17 Guadalupe River WMU future changes in 

impervious cover.. 10-31 

Figure 1 0-1 8 Guadalupe River WMU protected lands. 10-32 

Figure 10-19 Guadalupe River WMU trail opportunities. 10-33 

Figure 1 0-20 Guadalupe River WMU engineered reaches. .. 10-34 

Figure 10-21 Guadalupe River WMU Montgomery- 

Buffington Classification. 10-35 

Figure 1 0-22 Guadalupe River WMU erosion potential. 10-36 

Figure 1 0-23 Guadalupe River WMU recent sediment 

removal operations. 10-37 

Figure 1 0-24 Guadalupe River WMU landslide 

susceptibility. 10-38 

Figure 1 0-25 Guadalupe River WMU Santa Clara Valley 

Groundwater Subbasin 


10-39 

























Figure 10-26 Guadalupe River WMU map of past flood 

events. 10-40 

Figure 10-27 Guadalupe River WMU flood plain 

connectivity. 10-41 

Figure 10-28 Guadalupe River WMU riparian coverage. 10-42 

Figure 10-29 Guadalupe River WMU species invasion 

locations. 1 0-43 

Figure 10-30 Guadalupe River WMU fish assemblages. 1 0-44 

Figure 10-31 Guadalupe River WMU macroinvertebrate 

assemblages. 1 0-45 

Figure 10-32 Guadalupe River WMU locations of mines 

and fuel leaks. 1 0-46 

Figure 10-33 Guadalupe River WMU trash hotspots. 1 0-47 

Figure 10-34 Guadalupe River WMU impairment listings. 10-48 


▲ 


















Guadalupe Watershed Stewardship Plan 


Guadalupe River Watershed Management Unit 


10.1 Introduction to the Guadalupe 
River Watershed 

The Guadalupe River is the second largest of the watersheds that 
drain the Santa Clara Basin (Basin) to San Francisco Bay. The 
major creeks and reservoirs in the watershed are shown in Figure 
10 - 1 . 

There have been major floods since 1945 as the runoff to the 
river increased due to urban development; thus the lower portion 
of the watershed has been slated for three major flood control 
projects. The upper subwatersheds of Guadalupe Creek and 
Alamitos Creek, two tributaries to Guadalupe River, include the 
Almaden Quicksilver Mining District. The Almaden Quicksilver 
Mining District included a group of mines that operated during 
the period from 1845 to 1975, and is largely responsible for 
the legacy of mercury contamination in the watershed. Because 
much of the mercury mining occurred prior to construction of 
Almaden and Guadalupe Reservoirs in 1935, mine waste was 
transported downstream and reached the Guadalupe River. The 
watershed is home to native steelhead trout and Chinook salmon 
whose tenuous survival resulted in a legal complaint that was 
settled through Fisheries Aquatic Habitat Collaborative Effort 
(FAHCE). It was also the focus of an assessment of beneficial uses 
and flood protection status by the Santa Clara Basin Watershed 
Management Initiative (WMI), an agency and stakeholder 
planning process. 

10.1.1 Photo Transect 

A photographic reconnaissance was conducted by the project 
team to provide a longitudinal overview of stream channel 
conditions. The survey attempted to capture images to represent 
major segments of stream conditions (e.g., gradient, habitat type, 
channel condition). The photographs are presented in Figure 10-2 
through Figure 10-9. 

10.1.2 Major "Channel Forming" Events 

• Mercury mining (1845-1975) 

• Reservoir Construction (6 major reservoirs - Calero (1935), 
Guadalupe (1935), Almaden (1935), Vasona (1935), 
Lexington (1952) and Lake Elsman (after 1952) 
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Figure 10-1 Major waterbodies and subwatersheds of Guadalupe River system. 
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Figure 10-2 Guadalupe River at 
Alviso Slough. The Guadalupe 
River flows about 5 miles 
through a tidally-influenced 
reach, which is bordered by 
levees on both sides for flood 
control. The present levees were 
constructed in 1963. The river 
originally discharged to the Bay 
through Guadalupe Slough, but 
was rerouted to Alviso Slough in 
about 1866. 



Figure 10-3 Guadalupe River 
near Airport. The Guadalupe 
River has a wide, low gradient 
channel above Alviso Slough, 
as seen looking downstream 
toward the bridge near the San 
Jose airport rental car facilities. 
Bank protection using riprap was 
installed in October 2004. 
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Figure 10-4 Guadalupe River 
in downtown San Jose. The 
Guadalupe River above the 
confluence with Los Gatos Creek 
was modified in 2003-2004. 
The bank on one side is now 
protected by a series of terraces, 
comprised of gabions, and on 
the other side by a high cement 
retaining wall. 



Figure 10-5 Guadalupe River 
upstream of Canoas Creek. The 
Guadalupe River in this reach 
has extensive encroachment by 
wetland plants. The opposite 
bank has rock-filled gabions 
along its edge and a set-back 
bank from the low flow channel. 
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Figure 10-6 Guadalupe River 
upstream of Ross Creek. The 
Guadalupe River in this reach has 
steep natural banks. While both 
banks are grass-covered with 
a few trees in this photograph, 
some sections between Ross 
and Canoas Creek have steep, 
unvegetated banks that are 
subject to erosion. 



Figure 10-7 Guadalupe River 
below Alamitos Drop Structure. 
The Guadalupe River flows 
through a narrow straight 
channel downstream of the 
Alamitos Drop Structure. In the 
summer, this river reach from 
the drop structure to Blossom Hill 
Road becomes heavily vegetated 
with cattails and other wetland 
plants. 
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Figure 10-8 Guadalupe River 
at Alamitos Drop Structure. The 
Guadalupe River is impounded 
behind this drop structure, 
which has flashboards above the 
concrete wall in the dry season. 
Sediment builds up behind the 
boards and wall in the summer; 
the flashboards are removed 
prior to the wet season. Material 
can be transported over the 
structure during winter storms, 
as seen in this photograph from 
January 2004. A fish ladder to 
allow access to the upstream 
creeks was installed in 1999; the 
walls of the fish ladder are seen 
in the background. 



Figure 10-9 Guadalupe River 
above Alamitos Drop Structure. 
Alamitos Creek and Guadalupe 
Creek join below Almaden 
Lake to form the Guadalupe 
River. This photograph shows 
the impounded reach after the 
confluence of the two creeks. 
The reach has low vegetated 
banks with some encroaching 
plants. 
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• Lake Almaden (impoundment below confluence of 
Alamitos and Guadalupe Creeks) 

• Major flood incidents (several events in pre- 
1900s,1955,1980,1982, 1983, 1995, andl998) 

• 3 Current Flood Control Projects on Guadalupe River: 

• Lower - 1-880 to Alviso ( began 4/2003, completion 
almost 2005) 

• Downtown - 1-880 to 280 ( began in 2002, almost 
completed as of August 2005) 

• Removal of Key Blockages to Fish Passage - (Barriers 
removed from Guadalupe River at Hillsdale Avenue, below 
Ross Creek, at drop structure below Lake Almaden, and at 
Masson Dam) 

• Stream Bank Repair Projects (e.g., Canoas Creek from 
Capitol Expressway to Hillsdale Avenue and Guadalupe 
River from Willow Glen Way and Alma Avenue) 

10.1.3 Other On-going Programs 

• Stream Maintenance Program: Major Maintenance efforts 
addressing sediment removal, bank stabilization and 
vegetation control 

• Fisheries Aquatic Habitat Collaborative Effort (FAHCE): 
launched in 1997, the effort included Guadalupe River 
watershed for addressing issues related to salmonid 
populations in the Guadalupe River Watershed. Fisheries 
habitat typing survey information is being collected in 
geographically referenced database, and habitat objectives 
are outlined as follows: 

• Phase 1: Improve habitat in three areas: 1) Steelhead 
management below Guadalupe Dam to the confluence 
with the Guadalupe River, 2) Chinook management 
below Calero and Almaden Dams to the confluence 
with Lake Almaden, and 3) in Los Gatos Creek from 
Camden Avenue to the confluence with Guadalupe 
River 
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• Phase 2 (if necessary): Extend up to an additional three 
miles of steelhead habitat in Alamitos Creek above 
Almaden Reservoir, or below either Calero or Almaden 
reservoirs to the confluence with Lake Almaden, as 
determined feasible. 

• Phase 3 (if necessary): Extend fish habitat below Calero 
and Almaden reservoirs or above Almaden Reservoir. 

• TMDL for Hg is underway in response to Guadalupe River 
Watershed being listed as one of the waterbodies impaired 
for Hg (e.g., 303(d) list), major work completed include: 

• Synoptic Survey (2003), which describes preliminary 
field sampling effort designed to provide an overview 
of mercury contamination in the upper watershed. 

The sampling emphasized the identification and 
quantification of mercury sources in the watershed and 
locations where methylation was occurring. 

• Conceptual Model (2003) which extends the 
description of existing conditions and describes 
biogeochemical processes hypothesized to be controlling 
mercury fate and transport in the watershed. 

• Draft Data Collection Plan (2003-04) which presents 
a plan to identify and obtain relevant data for the 
preparation of the TMDL and its implementation plan. 

• WMI assessment for the Guadalupe River: 

• recommends further data collection based on significant 
data gaps in evaluating beneficial uses 

• accurate data on stream temperature and channel 
morphology in main stem of Guad R (There is existing 
information that could possibly address this objective 
including: temperature data for the watershed from the 
reservoirs to Downtown. (Is the recommendation for 
more data downstream of Interstate 880?) 

• fish assemblage and indicator macroinvertebrate 
presence data 
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• wet and dry weather on a majority of parameters 
associated with MUN BU 


• data on special status species presence and/or habitat in 
most reaches 

• WQ data on pathogens associated with water contact 
recreation BU (Since be some data available-TN). 

10.2 Goals/Objectives/Data Needs 
That Have Already Been 
Established 

• Sediment Transport Modeling Study for Upper Guadalupe 
Flood Protection Project -Phase I and Phase II conducted by 
PWA in 1993 and 1996. 

• Downtown Guadalupe Sediment Transport Study, Corps of 
Engineers. 

• Guadalupe Watershed Integrated Work Group 

• Forum of Regulators and Guadalupe Coyote Resource 
Conservation District (GCRCD) for coordination of 
Guadalupe Watershed Projects; 

• Discussion of Upper Guadalupe Flood Protection 
Project (A summary from Hydrogeomorphic Design 
Workshop is included in the text box below) 

Upper - 280 to Blossom Hill (status - in preconstruction 
and engineering design phase The California Regional Water 
Quality Control Board, San Francisco Bay Region has issued 
Order No. R2-2003-0115 for the Upper Guadalupe River Flood 
Control Project that requires the completion of several Design 
Improvement Studies that shall be conducted and reported as 
part of the Project design modification process. These projects are 
summarized below: 

Sediment Supply and Transport Study: To better understand 
sediment supply and transport dynamics as they relate to channel 
geometry and stability, the Discharger shall develop and conduct 
a sediment supply and transport study in the upper Guadalupe 
River. (Done 96-96) 


Guadalupe Watershed 

Integrated Work Group 
Summary 

The meeting began with the 
identification of the group's 
objectives for the final 
project. Everyone agreed 
on the following list of 
objectives: 

1. Timely and adequate 
flood damage 
reduction, 

2. Maintain or enhance 
habitat for endangered 
species like steelhead, 
Chinook salmon, and 
terrestrial species, 

3. Meet water 
temperature criteria for 
steelhead and salmon, 

4. Sustainable, "stable" 
restoration, 

5. Reduced maintenance, 

6. Meet sediment 
transport functions, 

7. Be cost effective, 

8. Minimize construction 
impacts through 

a phased project 
schedule, 

9. Mercury methylation 
reduction, 

10. Improved aesthetics 
and recreation, 

1 1. Self mitigating, 

12. Measurable objectives, 

13. Improved human 
environment/ 
community. 
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Longitudinal Profile and Cross-Sections Channel Survey 
Study: To better understand degree and rates of erosion, incision 
and aggradation in the Project reaches, the Discharger shall 
conduct a longitudinal profile and channel cross-sections study. 

At a minimum, this study should include a survey of the thalweg 
channel longitudinal profile and periodic monumented cross- 
sections from 1-280 to Blossom Hill Road. A base-line condition 
profile and cross-sections shall be surveyed between spring and fall 
prior to commencement of construction. Frequency and extent of 
future surveys will be determined as part of the study. 

Riparian Planting Soil Suitability Study: Success of riparian 
vegetation planted throughout the Project is largely dependent 
on the suitability of the soils in which they are established. A 
dense clay layer (fat clay) has been identified in several areas 
along the Guadalupe River and in the Project reaches. For reaches 
identified for channel improvement modifications and riparian 
mitigation, the Discharger shall develop and implement a soil 
suitability study. This data will be used to determine how existing 
soil conditions will influence establishment and success of riparian 
vegetation and whether soil enhancement measures, like over¬ 
excavation and backfilling, are feasible to improve long-term 
riparian sustainability 

Modification Design and Location Study: Prior to design of 
improvement modifications to the active channel, the Discharger 
shall develop and implement a study to determine the designs 
and locations of modifications. The purpose of this study is to 
use a science-based approach to determine where modifications 
like floodplain benches, biotechnical bank treatments, and grade 
control structures are best placed in Reaches 6, 7, 8, 9, and 11A, 
and to determine the most appropriate designs of these features. 

Gravel Augmentation Program Study: The Discharger shall 
develop a study to create protocols for augmenting upper 
Guadalupe River gravel supplies. The study will identify reaches 
that are scouring due to lack of sediment supply, define the 
reasons for gravel reduction in the system, and develop protocols 
for improving existing conditions. A Gravel Augmentation Plan 
will be produced to address gravel shortages, improve aquatic 
habitats, and improve channel stability in the Project reaches. 

Temperature Impacts Study: The Discharger shall develop 
and implement a water temperature study that analyses water 
temperature impacts within the Project reaches resulting from 
sources outside the Project area. This study shall estimate the 
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degree to which temperature inputs from outside the Project 
reaches are affecting temperatures downstream. Results of this 
analysis shall be used to develop recommendations for the 
remediation of any impacts to water temperature that could 
affect water quality and beneficial uses in the Project reaches 
(Completed in 2004). 

Bank Armoring Suitability Study: For each reach, the 
Discharger shall review conceptual designs for bank protection 
and determine which methods could be constructed to maximize 
the use of natural materials and vegetation and minimize the use 
of hardscape. 

Introduction: A Working Group of Santa Clara Valley Water 
District staff, resource agency representatives and other interested 
stakeholders will participate in a limited series of meetings to 
address issues related to coordination and integration of various 
projects and programs within the Guadalupe Watershed. Specific 
issues to be addressed are summarized below: 

Mitigation Monitoring Plan (MMP) Integration Data 
collected through individual MMP’s within the Guadalupe 
Watershed would be integrated into a single data base to facilitate 
decision-making on a watershed-wide basis. Projects/programs 
potentially included into the integrated Watershed MMP would 
include Downtown, Lower and Upper GRP, Multi-year Stream 
Maintenance (SMP), Fisheries and Aquatic Habitat Collaborative 
Process (FAHCE), and others as appropriate. 

Geomorphologic Studies: Channel-stability studies are currently 
being conducted by hydrology and geomorphology experts 
appointed by the GRP Collaborative. The studies are based on 
various stated assumptions made necessary by limited erosion and 
sedimentation data from above and below the Downtown project 
area. A long-term sediment monitoring program is necessary to 
establish optimum geomorphologic performance parameters for 
the Watershed and ensure that all future projects function within 
those parameters. 

Upper Guadalupe Project Design Considerations: The ‘Fluvial 
Geomorphological Alternative’ would have restored natural 
sinuosity to certain reaches of the Upper Guadalupe River 
Project. This alternative was eliminated from consideration 
in response to resource agency concerns related to short-term 
temperature impacts. Reconsideration of this alternative has 
recently been suggested by other resource agencies. The Working 
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Group would consider and recommend a solution to facilitate 
early implementation of project features designed to reduce 
temperature. 

Lower Guadalupe River Considerations: District staff is 
currently reviewing comments on the Lower Guadalupe River 
Project EIR. The Working Group will assist District staff and 
consultants through the process of responding to comments and 
identifying project improvement opportunities within schedule 
and budget constraints. 

Adaptive Management Team (AMT) Integration: The 
Downtown GRP Adaptive Management Team would be expanded 
to advise the District on all Guadalupe Watershed issues addressed 
by the integrated MPP. 

Schedule: The Working Group will hold an initial one-day 
meeting in January 2002 at District headquarters, in order to 
develop a basic understanding of the included projects and 
programs. This initial meeting will be followed by additional 
meetings as needed through June 2002. Conference call-in 
capability will be provided. Additional time commitment by 
participants, beyond attendance at meetings, is anticipated to 
review materials. 

Membership: All resource agencies, stakeholders, and project 
partners will be eligible to participate. 

Anticipated Outcome: The Working Group will develop an in- 
depth understanding of complex watershed issues and formulate 
technical recommendations. Such recommendations may be 
integrated into anticipated Water Quality Certification/Waste 
Discharge Requirements for Lower Guadalupe and Upper 
Guadalupe River projects scheduled for Regional Water Quality 
Control Board consideration in June 2002. 

10.3 Predominant Stressors, 

Challenges, and Solutions for 
the Guadalupe River Watershed 

Stressors and flow controls in the watershed that need to be 
considered in the design of stream restoration projects include the 
following: 

• Past mercury mining has resulted in mercury-bearing 
sediment in beds and banks of 5 creeks (Guadalupe, 
Alamitos, McAbee, Randol, Jacques Gulch) and the 
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Guadalupe River below Lake Almaden. Lake Almaden 
captures much of the sediment from these upper watershed 
creeks. Transport of sediment to the Guadalupe River is 
partly controlled by operation of the flashboard dam at the 
drop structure below Lake Almaden. Fish ladders are present 
to allow bypass of this drop structure and of Masson Dam 
on Guadalupe Creek. 

• Flow of 4 major creeks (Guadalupe, Alamitos, Los Gatos, 
and Calero) is controlled by reservoir releases with low 
flows in the dry season and intermittent, larger flows during 
controlled releases in the wet season. Uncontrolled spilling 
at the reservoirs is rare, even during large storms. 

• Water is imported from outside the watershed and from 
Almaden Reservoir to Calero Reservoir. Water is diverted 
from Calero Reservoir by pipeline for water supply and 
groundwater recharge purposes. 

• Some creeks (e.g., McAbee, Golf, Greystone, Ross, Randol, 
and Jacques Gulch) are intermittent and do not contribute 
flow to downstream waters in the summer. 

• Flow from Guadalupe Creek, Guadalupe River above 
Blossom Hill Road, and Los Gatos Creek can be diverted to 
off-stream percolation ponds for groundwater recharge. 

• Impoundments are present on 3 creeks (Guadalupe, 
Alamitos, and Los Gatos), which trap sediment. 

• Most stream banks consist of natural soil, but portions of 
some creeks have sandbagged or concrete sections (e.g., the 
lower part of Canoas Creek which has a concrete channel). 

• Creeks draining the undeveloped (non-urban) part of the 
watershed include: Shannon, Pheasant, Flicks or Cherry 
Springs, and the tributaries to the reservoirs in the upper 
part of the Guadalupe River watershed. 

• The lower part of Los Gatos and Canoas Creeks and the 
Guadalupe River drain urban areas. Other creeks such as 
Ross, Golf, Greystone, Randol, and Santa Teresa drain 
suburban areas. Guadalupe and Alamitos Creeks drain both 
undeveloped and suburban areas. 
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Potential solutions for stream restoration in the Guadalupe River 
Watershed need to consider the following factors: 

• in-stream requirements for fish with respect to flow, 
temperature, and stream bottom material. 

• use of non-structural materials and methods for reducing 
stream bank erosion. 

• need for flood control. 

• need for continued access to streams for stream 
maintenance. 

• opportunities for enhancement of public access for 
recreational activities (e.g., hiking, walking). 

Guadalupe River has many projects already in construction and 
implementation stages. Therefore, the Watershed Stewardship 
Plan Advisory Group (SPAG) decided to redirect resources 
to other WMUs. The information presented here reflects 
geographical information system data layers that cover the entire 


Watershed Stewardship Program (WSP) 

Definitions for Indicator and Environmental Context Summary 

Definition of an Indicator 

An indicator is a feature that may be evaluated in order to provide 
a measure of progress towards a stated objective. For the WSR 
objectives are linked to the following District Ends Polices: Flood 
Protection; Water Supply; Ecosystem Health; and Trails, Recreation, 
and Open Space. Indicators will provide information regarding 
trends on progress towards Ends Policy goals as impacted by 
projects and or activities within individual watershed management 
units (WMU). Indicators provide information on factors that may 
be negatively impacting conditions within a WMU, information to 
help select the suite of watershed stewardship tools to implement, 
and to evaluate progress following implementation of stewardship 
recommendations. 

Definition of an Environmental Context Summary (ECS) 

Environmental context summaries provide background information 
on a feature within a watershed management unit that supports 
the historical or existing condition assessment. The information 
provided in an ECS generally cannot be expressed as an indicator 
but contributes to an enhanced understanding of factors potentially 
impacting Ends Policy objectives and informs the selection of 
stewardship options. 
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region and have been evaluated in depth for the other WMUs. 

This document also presents the associated indicators and 
environmental context summaries that informed the project team’s 
analysis. 

The project team, working in conjunction with stakeholders, has 
identified several indicators and environmental context summaries 
to support the historical and existing conditions assessment of the 
District interest areas. The purpose of this section is to describe 
and define the indicators and environmental context summaries 
that are used in this project. 

Indicators are also being developed as part of the Santa Clara 
Valley Water District Watershed Monitoring and Assessment 
Program. The monitoring program will use a series of indicators to 
facilitate evaluation of assessment questions within the four Ends 
Policy areas. The indicators for the watershed stewardship project 
were developed prior to the completion of the list of indicators 
that are being developed for the District’s comprehensive 
monitoring program. However, the WSP indicators were 
developed to be as consistent as possible with the emerging 
indicators and assessment framework. The WSP indicators will 
be adjusted to be consistent with the indicators adopted by the 
Watershed Monitoring and Assessment Program. 

Three primary objectives of WSP indicators are to provide 
information to: 

• Assess the historical and existing condition of an Ends 
Policy 

• Evaluate factors that affect the watershed management unit 
conditions that impact components of the Ends Policies 
goals 

• Support consideration of watershed stewardship options to 
improve conditions related to the Ends Policies objectives. 

The indicators used in this project are described below: 

Urbanization (extent and pattern) is the percent of watershed 
land use that is classified as intensively developed. It relates to 
the open space, trails, and recreation Ends Policy by estimating 
the potential future impacts on the undeveloped portion of 
the watershed; the flood protection Ends Policy by estimating 
density of property at risk and the future hydrologic impact to 
the streams by increased density; the water supply Ends Policy by 
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understanding potential increase in water supply demand; and the 
ecosystem-health Ends Policy through urban related impacts and 
diminished flexibility with restoration and stream buffer options. 
Examples of watershed stewardship tools related to urbanization 
include land use planning, watershed stewardship programs, land 
conservation, better site design, stormwater treatment practices, 
and non-stormwater discharge controls. (Figure 10-14 and Figure 
10-16) 

Impervious surface (extent and pattern) is the percentage of the 
watershed management unit surface area that has lost infiltration 
capacity due to placement of impervious surfaces. Impervious 
surface influences the water supply Ends Policy by preventing 
infiltration; the flood protection Ends Policy by increasing 
flows during flood events; and the ecosystem health Ends Policy 
by increasing scour and stream bank erosion potential during 
flood events. Examples of watershed stewardship tools related to 
impervious surface include land use planning, better site design, 
and stormwater treatment practices. (Figure 10-15 and Figure 
10-17) 

Public right of way is the extent of stream channel that has 
public access via service roads, public parks or lands, or easement. 
It relates to the open space, trails, and recreation Ends Policy by 
indicating the relationship that the public has with the region’s 
creeks; with ecosystem health Ends Policy as a measure of access 
to implement streamside restoration projects; and with the flood 
protect Ends Policy as a measure of access for maintenance 
operations. Examples of watershed stewardship tools related to 
public right of way include stewardship education, watershed 
stewardship programs, land or easement purchase, and land use 
planning. (Figure 10-18 and Figure 10-19) 

Extent of impervious surface (hydrologic regime) is a reflection 
of the percentage of the watershed management unit surface area 
that has lost infiltration capacity due to placement of impervious 
surfaces. The extent of impervious surface relates to the flood 
protection Ends Policy because of the potential to increase the 
frequency and intensity of flood flows with increasing levels of 
imperviousness; the ecosystem health Ends Policy for potential 
impact on aquatic habitat, channel conditions, stream bank 
stability, and restoration design options; and the water supply 
Ends Policy through reduced infiltration potential. Examples of 
watershed stewardship tools related to impervious surface include 
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land use planning, better site design, and stormwater treatment 
practices. (Figure 10-15 and Figure 10-17) 

Channel modification (extent and pattern) is measured as the 
percentage of the stream length that has been modified through 
hardening of the bottom or sides. Channel modification relates to 
the ecosystem health Ends Policy by reducing riparian and aquatic 
habitat suitability, the water supply Ends Policy by impacting 
sediment transport and stream bed percolation capacity, and 
the flood protection Ends Policy by changing the creek-flood 
plain interface. Examples of watershed stewardship tools related 
to channel modification are stream restoration, aquatic buffers, 
land use planning, watershed stewardship programs, erosion and 
sediment control, and stormwater treatment practices. (Figure 
10 - 20 ) 

Watershed erosion potential is a conglomerate measure of 
soil erodibility, land cover, slope, and geology. It relates to 
the ecosystem health Ends Policy by estimating the potential 
contribution of watershed soil erosion; the flood protection Ends 
Policy by potential impact to the flood protection capacity to the 
channel trough accumulation of excess sediment; and the open 
space, trails, and recreation Ends Policy through the sensitivity 
to the design of trail systems to minimize erosion potential. 
Examples of watershed stewardship tools related to erosion 
potential include land use planning, erosion and sediment control, 
stream buffers, land conservation, and refined maintenance 
practices. (Figure 10-22) 

Extent of stream sedimentation was qualitatively measured 
by the project team based on locations of District sediment 
removal in 1999 and 2001. The extent of stream sedimentation 
relates to the water supply Ends Policy by impacting infiltration 
potential, the ecosystem health Ends Policy by reducing aquatic 
habitat potential and spawning gravels for fisheries and, the flood 
protection Ends Policy by decreasing the flow capacity of the 
stream. Examples of watershed stewardship tools related to stream 
sedimentation include erosion and sediment control, refined 
maintenance practices, and stream restoration. (Figure 10-23) 

Stream bank stability relates to the ecosystem health Ends Policy 
by reducing riparian habitat stability, the flood protection Ends 
Policy by eroding into the stream and reducing flow capacity, and 
the open space, trails, and recreation Ends Policy by reducing 
opportunities for creekside trail corridors. Examples of watershed 
stewardship tools related to stream bank stability include land 
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use planning, aquatic buffers, stream restoration, stormwater 
management practices, erosion and sediment control, and better 
site design. (Figure 10-21 and Figure 10-23) 

Infiltration and recharge potential is measured qualitatively 
by the locations of percolation ponds, the amount of channel 
flowing over the unconfined zone, and the channel type (hardened 
v natural earth) flowing over the unconfined zone. Infiltration 
and recharge potential relates to the water supply Ends Policy 
by estimating the ability of the watershed to contribution to the 
groundwater aquifer. Examples of watershed stewardship tools 
relating to infiltration potential include erosion and sediment 
control, better site design, and land use planning. (Figure 10-25) 

The use/availability ratio is a measure of the ratio of the quantity 
of water that is used for industrial, agricultural, or personal use to 
the amount of renewable water within the watershed. The larger 
the ratio is, the greater the stress to the system. The use/availability 
ratio is related to the ecosystem health Ends Policy by assessing the 
stress placed on the system based on water shortages. Examples 
of watershed stewardship tools related to the use/availability ratio 
include land use planning and watershed stewardship programs. 

Flood damage property estimates are currently being created 
by District staff. When they are completed they will relate to the 
flood protection Ends Policy by determining the severity of floods 
from a financial perspective. Examples of watershed stewardship 
tools related to flood damage estimates include land use planning, 
aquatic buffers, erosion and sediment control, stormwater 
treatment practices, and non-stormwater discharge controls. 

Extent of channel meeting/exceeding design specifications is 
based upon Waterways Management Model data that gives the 
flood conveyance by reach. All channels in the WMA should 
be able to convey the 1-percent flood flow. The proportion 
of channel meeting design specifications relates to the flood 
protection Ends Policy by expressing the behavior of the stream 
given the engineering. Examples of watershed stewardship 
tools related to channel meeting design specifications include 
stormwater treatment practices, non-stormwater discharge 
controls, and watershed stewardship programs. (Figure 10-26 and 
Figure 10-27) 

Extent of development within riparian corridor evaluates the 
extent that development has encroached upon a 100-foot stream 
corridor measured from mid-channel. This indicator relates to 
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the ecosystem health Ends Policy by estimating the amount of 
riparian buffer on the stream, the flood protection Ends Policy by 
measuring the access to flood plain, and the open space, trails, and 
recreation Ends Policy as it relates to creekside trail connectivity. 
Examples of watershed stewardship tools related to extent of 
riparian development include watershed stewardship programs, 
stewardship education, aquatic buffers, land use planning, stream 
restoration, better site-design and erosion and sediment control. 
(Figure 10-14 and Figure 10-28) 

Fish barriers are a measure of the number and severity of fish 
passage barriers within the WMU stream channels. The number 
and location of fish barriers relates to the ecosystem health Ends 
Policy by identifying impediments to in-stream migration of 
anadromous fishes. Examples of watershed stewardship tools 
related to fish barriers include stream restoration, better site 
design, watershed stewardship programs, and refined maintenance 
practices. (Figure 10-30) 

Extent and quality of aquatic habitat is a reflection of riparian 
community, water quality, and biological assemblage information. 
Aquatic habitat relates to the ecosystem health Ends Policy by 
estimating the proportion of channel suitable for aquatic life. 
Examples of watershed stewardship tools related to the extent of 
aquatic habitat include watershed stewardship programs, aquatic 
buffers, stream restoration, and erosion and sediment control. 
(Figure 10-21, Figure 10-28, Figure 10-29, Figure 10-30 and, 
Figure 10-31) 

Riparian vegetation characteristics are measured by the extent 
and type of riparian community found along the stream corridor. 
Riparian vegetation relates to the ecosystem health Ends Policy by 
describing the characteristics of the natural community that might 
be restored. Examples of watershed stewardship tools related to 
riparian vegetation characteristics include stream restoration, 
watershed stewardship programs, and land conservation. (Figure 
10-28) 

Extent of invasive species is based upon georeferenced data 
marking the locations of species invasion in the watershed. 

Invasive species relate to the ecosystem health indicator by 
indicating the health of the natural community and the flood 
protection indicator by highlighting species that might enhance 
the possibility of flooding due to clogged creeks. Examples of 
watershed stewardship tools related to the extent of invasive 
species include stewardship education, watershed stewardship 
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programs, stream restoration, and refined maintenance practices. 


(Figure 10-29) 


Cold-water fish assemblages describe the current and potential 
locations of cold-water and anadromous fisheries. The cold- 
water assemblages relate to the ecosystem health Ends Policy by 
indicating the stream water quality by cold-water species presence. 
Examples of watershed stewardship tools related to the cold- 
water fish assemblages include stream restoration, stewardship 
education, aquatic buffers, and watershed stewardship programs. 
(Figure 10-30) 

Warm-water fish assemblages describe the current and 
potential locations of warm-water fisheries. The warm-water 
fish assemblages relate to the ecosystem health Ends Policy 
by indicating the stream water quality by warm-water species 
presence. Warm-water species are typically more tolerant than 
cold-water species to adverse conditions. Examples of watershed 
stewardship tools related to warm-water fish assemblages include 
stream restoration, watershed stewardship programs, stewardship 
education, and aquatic buffers. (Figure 10-30) 

Macroinvertebrate assemblages are a measure of the 
presence and community type of invertebrates in the stream. 
Macroinvertebrate assemblages relate to ecosystem health 
Ends Policy by indicating the health of the steam by their 
presence. Examples of watershed stewardship tools related to 
macroinvertebrate assemblages include stream restoration, 
stewardship education, watershed stewardship programs, and 
aquatic buffers. (Figure 10-31) 

Pollutants of concern include such things as chlorinated 
byproducts and those chemical compounds that were historically 
present and may remerge under appropriate circumstances. 
Pollutants of concern relate to the ecosystem health Ends Policy 
by impacting aquatic floral and faunal communities and the 
water supply Ends Policy by effecting water quality. Examples 
of watershed stewardship tools related to pollutants of concern 
include non-stormwater discharge controls, stormwater treatment 
practices, and erosion and sediment control. (Figure 10-32, Figure 
10-33 and, Figure 10-34) 

Extent of sedimentation was examined from a water quality 
as it relates to ecosystem health perspective. The extent of 
sedimentation relates to the ecosystem health Ends Policy by 
reducing habitat suitability. Examples of watershed stewardship 
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tools related to the extent of sedimentation include erosion and 
sediment control, refined maintenance practices, and better site 
design. (Figure 10-23 and Figure 10-34) 

Trash problem areas are measured and continually updated by 
SCVURPPPs efforts. The trash hotspots relate to the ecosystem 
health Ends Policy by assessing sites of consistent pollution, 
the flood protection Ends Policy by indicating sites of potential 
stream clogging, and the water supply Ends Policy by predicting 
water quality degradation. Examples of watershed stewardship 
tools related to trash hotspots include stewardship education and 
watershed stewardship programs. (Figure 10-33) 

Extent of trails is measured by miles of trail, proximity to the 
stream network, and by trail connectivity within the watershed. 
The extent of trails relates to the open space, trails, and recreation 
Ends Policy by estimating the amount of trail available to the 
public and the trail connectivity throughout the watershed and 
the ecosystem health Ends Policy by revealing sites of potential 
restoration or education opportunities. Examples of watershed 
stewardship tools related to the extent of trails include land 
conservation, stewardship education, land use planning, and 
stream restoration. (Figure 10-18 and Figure 10-19) 

Extent of open space and parks is measured as acres of protected 
lands in the watershed, especially adjacent to streams. The extent 
of open space and parks relates to the open space, trails, and 
recreation Ends Policy by estimating the amount of protected 
lands in the watershed and the ecosystem health indicator by 
locating regions that are protected from urban development and 
wildland encroachment. Examples of watershed stewardship tools 
related to the extent of open space include land conservation, land 
use planning, and watershed stewardship programs. (Figure 10-14, 
Figure 10-18 and Figure 10-19) 

Recreation access is measured by the proportion of protected 
lands that are open to the public, especially those in close 
proximity to creeks and streams. Recreational access relates to the 
open space, trails, and recreation Ends Policy by indicating the 
extent to which the public can interact directly with the natural 
features of the watershed. Examples of watershed stewardship 
tools related to recreation access include watershed stewardship 
programs, stewardship education, land conservation, and land use 
planning. (Figure 10-14, Figure 10-18 and Figure 10-19) 
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The environmental context summaries used in this document are 
described below: 

The longitudinal profile summarizes the length, elevation, and 
gradient of the streams. The profiles can be used to compare 
among streams as it relates to fisheries potential, amount of stream 
in the protected uplands, and the variation in stream gradient 
from headwaters to the mouth. 

Landslide locations and susceptibility describe past landslide 
histories as a way to predict future landslide locations. This can 
then be applied to future land use planning as it refers to issues 
such as residential development and trail construction. (Figure 


10-24) 


The presence of reservoirs can explain the relative importance 
of a particular system to water supply operations. The value 
of reservoirs to the integrated system of water supply, flood 
protection, and recreation can be used to determine which 
reservoirs are still offering benefits to the system and those that 
may be appropriate for removal. (Figure 10-14) 

Groundwater basins determine the role of a particular waterway 
in the District’s groundwater recharge programs. Groundwater 
basins are maintained by infiltration and recharge through the 
unconfined zone. Percolation ponds and unmodified streams 
that exist in the unconfined zone play and important role in the 
District’s water supply operations. (Figure 10-25) 

The condition relative to impacts from future growth combines 
information from flood history, extent of channel meeting/ 
exceeding design specifications, extent of impervious surface, 
and projected change in land use to assist with evaluation of 
the potential for future impacts on flood protection and hydro¬ 
modification of the channel. 

Other infrastructure for water supply summarizes additional 
parts of the District’s water supply operations. This infrastructure 
may include pipes from other water agencies and within 
watersheds. Changes in District and county policy following the 
creation of the Department of Homeland Security have prevented 
the inclusion of much of this information in this report. 

Flood history provides background on flooding locations and 
severity that can be used to assess the relative need for flood 
protection projects. Channel modification history should be used 
in tandem with flood history to further explore how the channel 
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has behaved in reaction to modifications made. (Figure 10-26 and 
Figure 10-27) 

Channel modification history provides information related to 
projects that have been undertaken to address flood protection 
issues within the watershed management unit. The channel 
modification history should be used in conjunction with the flood 
history to evaluate the relative success of the flood protection 
projects in reducing the frequency of floods within the watershed 
management unit. 

Status of local storm drainage systems is an ECS that is 
proposed for use in future WSP assessments. This category will 
provide information on the extent to which WMU storm drainage 
infrastructure includes up to date stormwater management 
practices that minimize the impacts of hydro-modification on 
WMU streams. 

Infrastructure condition/life-cycle assessment helps to establish 
the likelihood of infrastructure failure and the need for retrofitting 
based on current conditions. Any retrofit or further modification 
of infrastructure will be aided by such an assessment. 

The modified Montgomery-Buffington classification helps to 
gain a more complete understanding of stream ecosystem health. 
This assessment can be used as a combination of hydrology and 
biology disciplines. (Figure 10-21) 

Special status species indicate regions and sites that should be 
dealt with in a more serious and expedient manner. These special 
status species also indicate legal and public policy restrictions to be 
considered. 

Risk factors are controlled situations like a metal plating 
operation that is under permit or a site where hazardous chemicals 
are stored but not released but pose a risk. Other risk factors 
may be an animal feed lot operation, old abandoned mines, etc. 
Possible contaminant contributions from each of these operations 
necessitate consistent attention. (Figure 10-32 and Figure 10-33) 

303(d) impairment listings designate those pollutants of 
particular concern that are monitored as determined by the 
RWQCB. These listings can heavily impact the way in which a 
restoration program related impacts from past anthropogenic 
activities are undertaken or how current pollutant loading to the 
streams should be addressed. (Figure 10-34) 
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Figure 10-10 Guadalupe River WMU city boundaries. 
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Figure 10-11 Guadalupe River WMU geology. 


Santa Clara Valley Water District 


6 


March 2006 


10-25 
























































Guadalupe River Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Land Cover 

(California Spatial Information Library) 


Urban 


Woodland 


Agriculture/Herbaceous 


Figure 10-12 Guadalupe River WMU land cover 
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Figure 10-13 Guadalupe River WMU soils 
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Figure 10-14 Guadalupe River WMU existing land use. 
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Figure 10-15 Guadalupe River WMU existing impervious cover. 
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Figure 10-16 Guadalupe River WMU future land use changes. 
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Figure 10-1 7 Guadalupe River WMU future changes in impervious cover. 


Santa Clara Volley Water District 


6 


March 2006 


10-31 





























































Guadalupe River Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Figure 10-18 Guadalupe River WMU protected lands. 
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Figure 10-19 Guadalupe River WMU trail opportunities. 
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Figure 10-20 Guadalupe River WMU engineered reaches. 
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Figure 10-21 Guadalupe River WMU Montgomery-Buffington Classification. 
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Figure 10-22 Guadalupe River WMU erosion potential. 
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Figure 10-23 Guadalupe River WMU recent sediment removal operations. 
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Figure 10-24 Guadalupe River WMU landslide susceptibility. 
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Figure 10-25 Guadalupe River WMU Santa Clara Valley Groundwater Subbasin. 


Santa Clara Valley Water District 


6 


March 2006 


10-39 





























































Guadalupe River Watershed Management Unit 


Guadalupe Watershed Stewardship Plan 



Historical Flooding (SCVWD) 

1/26/1997 
1/30/1983 
| 1/9/1995 
2/12/1986 
| 2/28/1983 
2/3/1998 
| 2/5/1983 
| 3/10/1995 
3/31/1982 

\ 77 \ 1952 Flooding 


Santa Clara Valley Water District 


Figure 10-26 Guadalupe River WMU map of past flood events. 
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Figure 10-27 Guadalupe River WMU flood plain connectivity. 
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Figure 10-28 Guadalupe River WMU riparian coverage. 
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Figure 10-29 Guadalupe River WMU species invasion locations. 
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Figure 10-30 Guadalupe River WMU fish assemblages. 
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Figure 10-31 Guadalupe River WMU macroinvertebrate assemblages. 
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Figure 10-32 Guadalupe River WMU locations of mines and fuel leaks. 
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Figure 10-33 Guadalupe River WMU trash hotspots. 
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Figure 10-34 Guadalupe River WMU impairment listings 
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This section has four objectives: 

• Identify existing projects within the Guadalupe Watershed 
Management Area to provide background for ongoing 
activities; 

• Evaluate two existing projects from the Guadalupe 
Watershed Management Area to demonstrate how the 
watershed stewardship framework can be used to better 
determine how stewardship opportunities can be addressed; 

• Rank stewardship projects nominated through the 
stakeholder process to fulfill the stewardship potential of the 
watershed management units within the Guadalupe; and 

• Provide watershed stewardship programmatic 
recommendations for District and stakeholder consideration 
for future development of the stewardship framework. 

11.1 Existing Projects Within the 
Guadalupe WMA 

Identifying existing projects is included in the watershed 
stewardship process to better understand those activities that 
are currently underway that could potentially impact watershed 
conditions. In addition, through ongoing assessments stakeholders 
may determine that existing projects should be modified to 
better capture stewardship opportunities or to minimize negative 
impacts on untargeted Ends Policies. The following table lists 
projects, primarily from the District, that are in the planning or 
implementation phase. Projects from other jurisdictions should 
be added in following editions / updates of this document. 

A complete list of projects will aid in identifying potential 
collaboration or coordination opportunities. This table was 
compiled with input from stakeholders, the RWQCB Watershed 
Planning Chapter, and the Capital Improvement Plan Fiscal Year 
2003/04 & 2005/05 (SCVWD, 2004). 

11.2 Model Stewardship Evaluation 
and Recommendations for 
Already Programmed Projects 

Stewardship evaluations and recommendations were made for 
current or planned District projects (two from each WMA). This 
evaluation applied only to capital (construction) projects. The 
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Table 11-1 

Existing Projects within the Guadalupe WMA 


Project 

Jurisdiction 

Almaden and Calero Dams Geotechnical Exploration for Dam 
Seepage Mitigation 

SCVWD-Water utility 

Almaden Dam Outlet Works 

SCVWD-Water utility 

Fellows Dike Rehabilitation/Calero Ranch Improvements Project 

SCVWD-Water utility 

Lenihan Dam Outlet Modifications 

SCVWD-Water utility 

Alviso Lower Guadalupe Collaborative 

SCVWD-Collaboratives and Committees 

Guadalupe Watershed Integration Workgroup 

SCVWD-Collaboratives and Committees 

Downtown Guadalupe Temporary Trail Construction 

SCVWD-Guadalupe 

Guadalupe Creek U-Frame Channel Fish Barrier Removal 

SCVWD-Guadalupe 

Guadalupe River Adaptive Management Team 

SCVWD-Guadalupe 

Guadalupe River Flood Control Project (Downtown) 

SCVWD-Guadalupe 

Guadalupe River Mercury TMDL 

SCVWD-Guadalupe 

Lower Guadalupe River Flood Protection Project 

SCVWD-Guadalupe 

Upper Guadalupe River Flood Control Project 

Region Wide Projects 

SCVWD-Guadalupe 

Regional Stormwater Facility 

SCVWD-CIP 

Central pipeline Rehabilitation 

SCVWD-Water utility 

San Jose Water Blowoff Extension 

SCVWD-CIP 


project team reviewed the most current descriptions of the two 
selected projects, and evaluated them for their consistency with 
the stewardship objectives. The purpose of the demonstration 
is to illustrate how the stewardship framework and background 
information can contribute to a project planning approach that 
most effectively captures the stewardship potential provided 
through project opportunities. The evaluations address the project 
context, opportunities, and constraints for each of the District 
Ends Policies. 

11.2.1 Project Evaluation 1: Almaden and 
Calero Dam Seepage Investigation 
Project 

This project will conduct geotechnical field investigations to 
provide information needed to help determine the cause of 
seepage on and below the dam face at both Almaden and Calero 
Dams. The results of the exploration will help to define the 
probable sources of seepage, as well as serve as the basis of design 
for a conceptual design study for mitigation of the seepage. The 
ultimate goal will be to develop an approach to alleviate the 
seepage conditions at Almaden and Calero Dams. While the 
scope of this project is limited, it highlights the issue of aging 
infrastructure for flood protection and water supply within this 
WMU and allows a review of the role of these two reservoirs in 
light of the other District Ends Policies. 
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11.2.1.1 Project Context within WMU Assessment 

The two reservoirs involved in this project, Almaden and Calero, 
are described in Section 7.3.4.1 of Chapter 7 of the Guadalupe 
Watershed Stewardship Plan, which focuses on Alamitos Creek. 
Both reservoirs were built in 1935 primarily to store runoff for 
later recharge into percolation facilities; specifications of the 
reservoirs are listed in Fable 7-7 and Table 7-8. A picture of 
the area where seepage is occurring on the dam face is shown 
for Almaden Dam in Figure 7-16. The seepage from the dam 
discharges into Alamitos Creek at the base of the dam. Seepage 
from Calero Dam discharges into Calero Creek, which joins 
Alamitos Creek at a distance of about 4.1 miles downstream. A 
detailed description of Alamitos Creek is provided in Chapter 7. 

The reservoirs are linked by the Almaden-Calero Canal, which 
allows transfer of water from the smaller Almaden Reservoir 
(capacity pf 1,586 acre-feet) to the larger Calero Reservoir 
(capacity 10,050 acre-feet), as needed during the wet season. The 
canal is about 4.4 miles long, and is in need of repair, as described 
in Section 7.3.4.4. 

11.2.1.2Water Supply 

Seepage from the dam represents a loss to the stored water that 
could be used for percolation. Thus, reducing the seepage is a 
beneficial goal with respect to water supply. While both reservoirs 
are used to store runoff for later percolation, and thus provide 
additions to the groundwater supply, Calero has additional water 
supply functions. Calero Reservoir receives imported water from 
the Central Valley Project, and water from the reservoir can be 
transferred directly via the Almaden Valley Pipeline to the Santa 
Teresa Main or Vasona Pump Station, as described in Section 
7.3.4.4. 

11.2.1.3Flood Protection 

The seepage needs to be investigated to maintain the integrity 
of the two dams. Although flood protection is not the primary 
purpose of either dam, it would cause flooding of the local 
community downstream, particularly New Almaden, if the dam 
were to fail. Flood protection is presented in Section 7.3.5; limited 
flooding has occurred on Alamitos and Calero Creeks. Adequate 
flood protection for property owners bordering the creeks is an 
issue in the local community. 
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11.2.1,4Ecosystem Health 

The general description of the health of the ecosystem of Alamitos 
Creek is described in Section 7.3.6. The current and historical 
riparian conditions are discussed. The specific project has potential 
for direct effects on the ecosystem such as removal of 1) wetlands 
at both dams and 2) several small trees at the base of Almaden 
Dam. Mitigation is planned for the project including replacement 
of any trees removed and replacement of soil layers following 
disturbance. Removal of trees was not expected at Calero Dam, 
but there is vegetation in the area of the seep that may be removed 
as part of the project. With respect to aquatic habitat, a biological 
assessment was completed and a biological opinion was sought 
to determine the extent of any endangered or threatened species 
that might be present such as steelhead or red-legged frogs (See 
Figure 7-48). The project will be designed to avoid impacts to 
the creeks and minimize impacts towetlands, so that it could be 
implemented with mitigation. 

The dams provide a potential benefit to the aquatic ecosystem 
health by maintaining a continuous supply of water in the 
summer. If one or both dams were removed, it is possible that 
flows could become intermittent in dry years, which may have 
occurred historically before the construction of the dams in 1935. 
A new issue that would arise with no dam, it is that intermittent 
flow to the creeks could be in conflict with current requirements 
for a “live stream” under the FAHCE agreement. The dams also 
block fish passage into the upper watershed, which has colder 
water temperatures and may have suitable habitat for spawning. 
However, in the case of Alamitos Creek there is another issue 
because the reservoir sediment has high mercury, as do some 
of the tributaries. The District is in the process of evaluating 
potential options for extending cold-water fisheries habitat 
in Alamitos Creek and in developing methods for improving 
conditions in the reservoir and upstream creeks (e.g., Jacques 
Gulch where removal of mine waste is planned). 

11.2.1.5Trails, Recreation and Open Space 

There is a network of trails in Calero County Park (See Figure 
7-26), but the trails are not on the dam face or below the dam. 
Thus, there are not expected to be limits to public access to these 
trails during the short period of the project. Almaden Reservoir 
has limited public access partly due to limited parking in the 
vicinity, and no public trails close to the reservoir. Consideration 
of additional trails in the area should be part of an overall 
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evaluation of the dams. If one or more dams were removed, there 
could be more opportunities for trails, particularly for connections 
between Calero County Park and the Almaden Quicksilver 
County Park. 

11.2.1.6Constraints 

The primary constraint to the specific project to evaluate dam 
seepage is the potential for impacts to wetlands and endangered or 
threatened species in the creek or seepage area. Efforts have been 
made to obtain a biological opinion and the necessary permits 
for the project. The project plan includes mitigation such as 
replanting trees and prescribes use of best management practices 
to avoid damage to the ecosystem. The timing of the project may 
be changed to coincide with other dam maintenance or repair 
work. 

The larger issue of evaluation of the dams has multiple constraints 
in that flood protection, water supply, and ecosystem health 
all need to be considered. There are competing and conflicting 
needs. The stewardship process would be helpful in bringing 
knowledgeable District staff in each of these areas together with 
the local community to develop feasible alternatives that are 
consistent with the District’s Ends Policies. 

11.2.1.7Summary 

The specific project will provide information to 1) evaluate the 
cause, 2) locate the exact seepage points, 3) assess the extent of 
seepage, and 4) engineer a fix of dam seepage on both Almaden 
and Calero Dams. However, the issue of repair of the dams brings 
up a wider issue of evaluation of the need for the dams and 
their function. Does repair of aging infrastructure best meet the 
District’s Ends Policies? Are there alternative methods to provide 
flood protection and water supply that improve the ecological 
health of the creeks and provide more habitat for cold-water 
fisheries, while increasing the number of trails? 

11.2.2 Project Evaluation 2: Lenihan Dam 
Outlet Improvements 

Lenihan Dam impounds Lexington Reservoir on Los Gatos 
Creek, a tributary of the Guadalupe River. The current outlet 
structure has been damaged by a combination of factors including 
a redesign in 1988 and the 1989 Loma Prieta earthquake. As 
a result the structure can only sustain up to 70 cfs of flow, 
restricting the operational flexibility of the dam. The Lenihan 
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Dam outlet improvement project seeks t replace the outlet with a 
new structure that allows a greater range of flows to be released. 

The following text discusses the project in the context of the 
Stewardship report, highlighting where supporting data are 
available. It also discusses potential alternatives and additions 
including dam removal and sediment removal for use in baylands 
restoration projects, using the same approach of considering 
District Ends policies. 

11.2.2.1 Project context within WMU Assessment 

Lenihan Dam impounds Lexington Reservoir on Los Gatos 
Creek. An overview to Los Gatos Creek WMU is presented in 
Section 9.1 of the coarse scale assessment. Section 9.1.1 shows 
images of Los Gatos Creek below the dam. Historic conditions 
of the watershed are shown in Figure 9-17 and Figure 9-18 and 
discussed in the accompanying text. 

11.2.2.2Water Supply 

Water supply issues are discussed in section 9.3.4 Lexington 
Reservoir was constructed primarily to store peak flows for 
subsequent release to recharge groundwater downstream. This 
project should not affect water supply. Alternatives such as dam 
removal would need to replace this recharge role, which is unlikely 
to be feasible. Removing sediment during project construction 
could increase the recharge potential of the reservoir. 

11.2.2.3Flood Protection 

The reservoir has a secondary function as a flood control store 
(between 15,000 and 7,000 acre/ft of storage during the winter, 
equivalent to half to one days flow at the 100 year flood) This 
project should not affect flood protection. Alternatives such as 
dam removal would need to replace this flood control roles, which 
is unlikely to be feasible. Removing sediment during project 
construction could increase the flood protection capacity of the 
reservoir by up to 5,000 acre feet. 

11.2.2.4Ecosystem Health 

The reservoir has a secondary function to release water during the 
summer for habitat conservation. This project should not affect 
this function. Alternatives such as dam removal would restore 
natural flows, though these may cause the creek to dry out as 
it crosses the unconfined zone (shown in Figure 9-35) during 
some summers. The draw down of Lexington reservoir during the 
proposed project provides an ecosystem health opportunity by 
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exposing sediment deposited after the dam’s construction. This 
sediment could potentially be exported and used in the South Bay 
restoration project. 

11.2.2.5Trails, Recreation and Open Space 

Lexington Reservoir currently provides recreational opportunities 
including boating. Figure 9-23 illustrates the creekside trails and 
trail opportunities in the watershed. Los Gatos has the second 
highest array of trails in the Stewardship study area, and this 
project should not affect this in any way. Alternatives such as 1) 
dam removal would impact reservoir-related recreation such as 
boating, but would enhance river-related recreation and 2) placing 
a pipe underground at Lexington could provide opportunities for 
new trails. 

11.2.2.6Constraints 

The principal constraints on this project are financial. The cost of 
the project is estimated at $30M. In the long term the operation 
of Lexington reservoir is threatened by deposition of sediment 
that has currently filled 24% of the reservoir in less than 50 years, 
though studies indicate that the rate of sedimentation has slowed 
since the 1950s. Likely sediment sources are discussed in section 
9.3.3.5, 9.3.3.6, and 9 . 33 . 7 . The WMU has a relatively low 
erosion potential, but very high landslide susceptibility. Likely 
erosion sources are shown in Figure 9-32. Removal of sediment 
for restoration elsewhere could increase the life expectancy of the 
project. 

11.2.2.7Summary 

The repair of the Lenihan dam outlet meets the District’s Ends 
policies. Alternatives such as dam removal do not appear to be 
viable in the near term due to the problems replacing the flood 
and recharge capacity. The draw down of the Lexington reservoir 
does provide an opportunity to remove sediment and export it 
to the South Bay Salt Ponds restoration project, increasing the 
ecosystem benefits and adding to the life expectancy and flood 
control value of the reservoir. 

11.3 SCVWD Watershed Stewardship 
Projects Draft Ranking Process 

The projects listed in this section do not exist. Rather they are 
projects that stakeholders have proposed based upon stakeholder 
knowledge and experience within the watershed management 
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unit, stakeholder review of the historical and existing conditions 
sections of this document, and stakeholder interpretation of the 
steps needed to achieve the vision for preserving or improving 
conditions related to the Ends Policies. This section provides 
the basis for future planning by participating agencies through 
identification of those project concepts that are believed to 
provide the greatest benefit to the community and those projects 
that would likely have the highest level of support from potential 
collaborators. 

11.3.1 Ranking of Potential Stewardship 
Projects. 

A list of projects that were nominated by stakeholders, including 
District staff was assembled. The list represented projects that 
are not currently listed within any planning documents or on 
an existing funding track. These projects were derived from 
stakeholder meetings, interviews and other communications made 
to the project team. Projects could include collaborative processes, 
data collection and capital improvements. 

Projects added to the list were then taken through the following 
steps: 

11.3.1.1 Degree of Benefit 

Projects were evaluated for the degree of benefit (High, Medium, 
Low or not applicable) they provide to the four Ends Policy areas. 
When a project had no relationship to an Ends Policy area, it was 
ranked N/A for that category. 

In order to meet stewardship objectives, projects are must be 
neutral or positive in regard to all four Ends Policies. Only 
projects meeting this requirement were listed in the spreadsheet. 
Projects with a negative impact on any of the Ends would be send 
back to engineering for further design. Projects with only neutral 
or positive impacts would move through the remaining steps. 

11.3.1.2 Projects are divided into short/medium/long 
term 

For ease of comparison and future planning, projects were divided 
into short, medium and long term: 

Short Term: 3 years 

Medium Term: 3-10 years 

Long term: 10 years or more 
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11.3.1.3 Projects are ranked (H, M, L or n/a) for the 
following areas: 

Feasibility 

Projects were ranked on their feasibility given available technology 
and current political environment. This category does not reflect 
the cost of a project, but rather whether there are any physical, 
operational or political constraints that would prohibit a project’s 
implementation. 

Funding Potential 

This category reflects the relative potential for acquiring funding 
for the project. It takes into account the availability of types of 
funds at the District as well as through external funding sources. 

It also takes into account the likelihood that the proposed project 
would be successful in receiving funding through grants. 

Cost Effectiveness. 

The cost effectiveness category indicates the relative cost 
effectiveness of implementing the project. A highly cost effective 
project would provide economic benefits. (An example of highly 
cost effective project would be a natural flood protection project 
that results in great reductions in flood damage.) 

Precedent/Model 

This category indicates the degree to which the project creates a 
precedent or model for similar projects. Projects ranking high in 
this category are ones that are less common but highly desired, 
and would create a precedent in the region and possibly in other 
regions. 

Multiple Objectives and/or Partners 

Projects were ranked for their potential to accomplish multiple 
objectives and/or involve multiple partners. 

Ranking Exercise Outcome 

The outcome of the project ranking exercises is to apply the 
ranking criteria to all potential projects providing the basis for a 
continuing planning rationale for the top ranked projects within 
each WMA. 

11.3.1.4Project sent to other evaluations processes for 
further development 

There are seven existing evaluation processes used to develop 
priority ranking and implementation recommendations. This does 
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not include the EIS / EIR process or the RWQCB Watershed 
Management Initiative Watershed Planning Chapter. The 
purpose of this section is to briefly describe the seven program 
evaluation objectives and establish the context and rationale 
for adding the watershed stewardship program evaluation. The 
proposed sequence of evaluations would begin with the watershed 
stewardship planning level ranking with recommendations for 
forwarding projects that have been assessed to respective areas for 
evaluation according to each program’s criteria. The final column 
in the matrix indicates under which of the following District 
evaluation processes the project would likely fall: 

Description of District Evaluation Programs 
Prioritization for Flood Protection Projects (FP). The flood 
protection prioritization has ten criteria, including prevention of 
the greatest potential flood damage, and emphasizes protection 
of developed areas before the protection of undeveloped areas. 

The criteria also favor rehabilitation of recently constructed areas, 
provision of flood capacity, increased stability, reduced flood 
insurance costs and the protection of historically flooded areas. 

Natural Flood Protection Program (NFP). The Districts 
Natural Flood Protect Program provides contains criteria and 
scoring guidance in order to meet the multiple objectives of 
the Natural Flood Protection Program. The objectives include: 
provide protection from flood damage; support ecological 
functions and processes; integrate physical stream function and 
processes; minimize maintenance; protect quality and availability 
of water; cooperate with local agencies; maximize community 
benefits beyond flood protection and minimize life-cycle costs. 
Though it is not a prioritization system, the program provides a 
framework for comparing alternatives and helps specify success for 
a broad range of objectives. 

IWRP for water supply (IWRP). The Integrated Water 
Resources Plan (IWRP) is the Districts main water supply 
planning document. The District evaluates both planning and 
implementation projects for their consistency with several 
criteria, including: status of funding, permits and environmental 
compliance; multiple benefits; conflict reduction; consistency with 
management priorities; support for collaboration; and previous 
experience in the project area and with the proposed partner. 

Environmental Enhancement Program (EE) The 
Environmental Enhancement Program consists of the evaluation 
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and selection of projects for funding by the Clean, Safe Creeks 
special tax. The first cycle of the Enhancement Program will be 
implemented in 2005 with following cycles to be held biennially, 
to alternate with the Clean, Safe Creeks’ Trails, Parks and Open 
Space Program. Evaluation criteria for project proposals include 
the following: project objectives, status of proposed project, 
likelihood of project success, cost effectiveness, geographic 
distribution, environmental desirability, and community 
involvement. 

Trails program prioritization process (T). The trails program 
prioritization process is applied to projects requesting funding 
from the Clean, Safe Creeks’ Trails, Parks and Open Space 
Program., on alternating years with the Environmental 
Enhancement Program. Evaluation criteria is divided into several 
categories including: status of the project development (including 
funding), whether the project advances the District’s mission, cost 
effectiveness, geographic desirability, accessibility and community 
involvement. 

IRWMP prioritization for watershed projects (IRWMP). 

The District is taking part in an IRWMP working group as part 
of Bay Area agencies’ plans for an Integrated Regional Water 
Management Plan. The planning criteria are in development 
and will likely be consistent with criteria used for the IWRP, 
but will be applied at a regional level rather than just within the 
District. It is also likely that the criteria will address the following 
theme areas: Environmental Restoration & Fisheries Protection; 
Watershed Protection & Planning; Clean Water / Water 
Reliability; and Water Supply Reliability. 

Upcoming Watershed Monitoring Program (WM). This 
program evaluation will be used to determine monitoring 
priorities within the District 

Role of Watershed Stewardship Project Evaluation Criteria 
The role of the Watershed Stewardship Project Evaluation 
Criteria is to provide an objective framework for evaluating 
the stewardship potential (and potential liabilities) early in 
the planning process to ensure that the maximum stewardship 
potential is captured by every proposed project. Part of the value 
of the stewardship ranking approach is to place each project into 
the perspective of historical ecology, existing conditions, watershed 
vision, complementary objectives from multiple jurisdictions 
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Water Supply 

Flood Protection 

Ecosystem Health 

Open Space, Trails 

Recreation 

2. Feasibility 

3. Funding Potential 

4. Cost Effectiveness 

5. Precedent/Model 

Project 

6. Multiple 

objectives/partners 

Short Term 


Survey of Almaden Reservoir 










Alamitos 

for water quality at a minimum 
required frequency 

H 

N/A 

H 

N/A 

H 

M 

H 

H 

M 

Alamitos 

Improve fisheries at Almaden 
Reservoir 

N/A 

N/A 

H 

H 

M 

M 

M 

L 

M 

Alamitos 

Improve Recreation at Almaden 
Reservoir 

N/A 

N/A 

N/A 

L 

M 

M 

M 

L 

M 

Los Gatos Creek 

Improve riparian habitat corridor 
alonq Hwy 1 7 

N/A 

N/A 

M 

M 

H 

L 

M 

L 

M 


Feasibility study on creation of 
a bypass channel at Almaden 

Lake. This study would 










Alamitos 

complement the planned 
geomorphic study of Alamitos 
Creek by further development 
of the restoration concept for 
Alamitos Creek. 

L 

N/A 

H 

M 

H 

M 

M 

H 

H 

Alamitos & 
Guadalupe 

Creek 

A land use master plan 
(in collaboration with the 
appropriate jurisdictions) to 
address the issues of growth 
in the Guadalupe Creek and 
Alamitos WMUs with the purpose 
of developing land use and 
ordinance recommendations 
that will allow the highest level of 
natural function for the creeks. 

M 

M 

H 

M 

H 

M 

H 

M 

H 



Medium Term 


Remove mercury contaminated 










Alamitos 

sediment drop structures along 
tributa ries 

L 

N/A 

M 

L 

M 

H 

M 

L 

M 


Connect Los Gatos Creek Trail 










Los Gatos Creek 

to the Guadalupe River Park Trail 
at Arena Green 

N/A 

N/A 

N/A 

M 

M 

L 

M 

L 

M 

Alamitos 

Twin Creeks restoration 

N/A 

L 

M 

L 

M 

L 

L 

L 

L 

Los Gatos 

Flood protection Los Gatos Ck 

Kirk Dam - Lark Ave 

H 

M 

M 

M 

H 

H 

M 

L 

H 

Alamitos 

Randol Ck Alamitos Ck - Bret 
Harte 

N/A 

L 

L 

M 

H 

M 

L 

L 

L 

Alamitos 

Arroyo Calero Ck Alamitos Ck to 
Calero Dam 

N/A 

M 

M 

L 

M 

L 

L 

L 

L 

Los Gatos 

Los Gatos Ck Lark Ave - Hwy 9 

M 

L 

M 

M 

M 

L 

M 

L 
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Removal of dams and other 
fish barriers on Alamitos 


Alamitos 

Creek below the reservoir 
(consideration of removal of 
Almaden Reservoir Dam) 

N/A 

N/A 

H 

N/A - 

_ 

_ 

_ 

L 


Restoration of the floodplain 
where the stream has been 









Alamitos 

confined by the removal of 
braided channel reaches, in both 
Alamitos and Calero Creeks. 

N/A 

N/A 

M 

N/A - 




M 

Alamitos 

Decommissioning of percolation 
ponds in the WMU 

N/A 

M 

M 

M 

- 

- 

- 

L 

Alamitos 

Increase native riparian 
vegetation on unvegetated banks 
at from upstream of Almaden 

Lake to Harry Road. 

N/A 

L 

H 

L 

- 

- 

- 

M 


Removal of Arundo donax and 









Alamitos 

planting of native trees to shade 
creek above Harry Road and in 
other patches downstream 

L 

L 

H 

L 

- 

- 

- 

M 

Alamitos 

Erosion control projects to 
reduce impacts of contaminated 
sediment in the existing banks of 
Alamitos Creek 

N/A 

N/A 

H 

N/A - 

- 

- 

- 

M 








Removal of calcine deposits 









Alamitos 

along Alamitos Creek where 
feasible. 

N/A 

N/A 

H 

L 




M 


Identify urban runoff contribution 









Alamitos 

of mercury to Alamitos main 
stem 

H 

N/A 

H 

N/A - 


- 

- 

M 


Citizen education as to urban 









Alamitos 

runoff pollution (especially of 
mercury) 

N/A 

N/A 

M 

N/A - 




H 


Obtain maintenance easements 









Alamitos 

along entire Alamitos Creek 
to reduce flood hazards and 
contaminated sediment 

N/A 

M 

N/A 

N/A - 

- 

- 

- 

H 


Removal of contaminated 









Alamitos 

sediment in tributaries and main 
stem 

M 

N/A 

H 

N/A - 


- 


L 

Alamitos 

Removal or capping of presently- 
uncovered mine wastes 

L 

N/A 

M 

N/A - 

- 

- 

- 

L 


Controlling seeps with high 









Alamitos 

mercury concentrations at former 

M 

N/A 

M 

N/A - 

- 

- 

- 
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mines 









Alamitos 

Assessment of the effects of 
future development 

H 

H 

M 

L 

- 

- 

- 
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Open Space, Trails & 

Recreation 








Water Supply 

Flood Protection 

Ecosystem Health 

2. Feasibility 

3. Funding Potential 

4. Cost Effectiveness 

5. Precedent/Model 

Project 

6. Multiple 

objectives/partners 

Alamitos 

Increase access to open space, 
including provision for joint 
trail heads, parking, and public 
facilities 

N/A 

N/A 

N/A 

H 

- 

- 

- 

- 

M 

Alamitos 

Increase recreation at Almaden 
Lake (with and without a bypass) 

N/A 

N/A 

N/A 

H 

- 

- 

- 

- 

M 

Alamitos 

Trail development (new and 
linkaqe of existinq trail systems) 

N/A 

N/A 

N/A 

H 

- 

- 

- 

- 

H 

Alamitos 

Increase recreation at Almaden 
Reservoir 

N/A 

N/A 

N/A 

M 

- 

- 

- 

- 

M 

Alamitos 

Calero Channel Repairs 

H 

H 

L 

N/A 

- 

- 

- 

- 

L 

Alamitos 

Analysis of existing drop 
structures on tributaries 

N/A 

N/A 

H 

N/A 

- 

- 

- 

- 

M 

Alamitos 

Additional joint use agreements 
between the City of San Jose, the 
County, SCVWD and MROSD. 

N/A 

N/A 

N/A 

M 

- 

- 

- 

- 

H 

Alamitos 

Partnerships with ranches and 
other property owners on erosion 
control 

L 

L 

M 

N/A 

- 

- 

- 

- 

H 

Guadalupe 

Creek 

Enhancement and restoration 
off-channel percolation ponds 
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Creek reaches. 

L 

N/A 

H 

M 

- 

- 

- 

- 

M 

Los Gatos Creek 

Reduction of inappropriate 
aqqradation and deposition 

M 

M 

M 

N/A 

- 

- 

- 

- 

L 

Los Gatos Creek 

Strategic Plan for headwaters 
and source water protection 

H 

N/A 

H 

N/A 

- 

- 

- 

- 

M 


and other interests, and competing objectives from multiple 
jurisdictions and other interests. 

The stewardship evaluation is perhaps more comprehensive 
than the other evaluation processes described above. It is an 
opportunity for the District and other potential collaborators to 
evaluate a broad spectrum of resource management objectives as 
defined by the Ends Policy and other stakeholder recommended 
objectives. The ranking criteria add structure t this process. The 
ranking process provides an opportunity to explicitly balance all 
the proposed activities that are being planned to further District 
Ends Policies and planningobjectives of other collaborators and 
stakeholders. The outcome is not regulatory. The deired outcome 
is more holistic projects that everage the resourcesof all paricipats 
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11.4 Watershed Stewardship 
Program Development 
Recommendations 

The watershed stewardship program is still being developed 
and defined by the District. The purpose of this section is to 
propose projects that will enhance existing District capabilities 
to produce watershed stewardship plans and increase their use 
by both internal and external stakeholders. The programmatic 
recommendations briefly described below are based on the 
experience of the project team in producing the three-watershed 
stewardship plans for the Guadalupe, West Valley, and Lower 
Peninsula watershed management areas, and through interviews 
conducted with District staff and other project stakeholders. 

11.4.1 District-wide Watershed 
Management Unit Database 

District consideration should be given to continue development of 
a centralized database that increases access to existing information. 
The database to support the stewardship framework will need to 
have the capability to organize and analyze information along 
watershed management unit boundaries. The District Ends 
Policies are based on objectives that are most effectively assessed 
on a watershed basis. The District currently has limited data 
management capabilities to organize and conduct evaluations 
of conditions relative to District Ends Policies Objectives based 
on functional hydrologic units. The project database has been 
developed to be consistent with the emerging District information 
management system that is being designed to support access and 
visibility of District led assessments. Each watershed management 
unit should have information that can be easily accessed regarding 
all Ends Policy Indicators. 

11.4.2 District Ends Policies Indicators 
Program 

A key objective of the watershed stewardship framework is to 
clearly communicate the status of each watershed management 
unit relative to the District Ends Policies. A suite of indicators 
was developed for each Ends Policy that needs to be refined and 
expanded upon. The indicators are a communication tool that can 
be used to build partnerships through an improved understanding 
of District objectives and conditions within the region’s 
watersheds. The timing of this project required that interim 
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indicators be used prior to the completion of the internally led 
District effort to develop environmental indicators. The existing 
indicators project includes input from other stakeholders to ensure 
that a comprehensive range of assessment endpoints and objectives 
are included. The District could apply the lessons learned from 
this project to ensure that a comprehensive set of watershed 
indicators are in place as additional watershed stewardship 
assessments are conducted. 

11.4.3 District Watershed Management 
Unit Monitoring Program 

The District needs a long-term and systematic watershed 
management unit monitoring program to develop District 
indicators regarding the status of District Ends Policies. The 
program needs to use methodologies that support regional 
assessments. Currently District environmental data comes from 
project by project assessments that do not provide baseline data 
or address key uncertainties and data gaps relative to the District 
Ends Policies. The monitoring program to support watershed 
stewardship assessment and planning activities will need to 
collect information on parameters related to District Watershed 
Stewardship Program Indicators. To increase the cost-effectiveness 
of the monitoring program a cyclical approach can be adopted 
that allows for all Watershed Management Units to be assessed 
once every five years. A scheduled program would promote 
partnerships and collaboration with other jurisdictions conducting 
environmental monitoring. The program will be based initially 
on funding from the Clean Safe Creeks but could eventually be a 
service area that is client supported within the District. 

The monitoring program will need to collect a broad spectrum of 
information to support Ends Policies assessment and watershed 
planning objectives. The District is undertaking a systematic 
fluvial morphological survey program of District stream channels 
and this effort should be considered the foundation of the 
monitoring efforts. Many of the stewardship uncertainties will be 
addressed when this information has been compiled. However, 
supplemental information regarding channel and watershed 
conditions will be necessary for a comprehensive planning 
effort. The Center for Watershed Protection Unified Stream and 
Watershed Assessment protocols (used in the Calabazas fine-scale 
data collection for this project) are an example of a method to 
collect complementary information that supports ecological and 
infrastructure assessment and planning. These methods are cost- 
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effective and could reduce much of the need for intensive project 
related data collection. 

11.4.4 District Participation in Region-wide 
Stewardship Forum 

Watershed stewardship objectives would be enhanced through 
District sponsorship of geographically targeted watershed 
stewardship forums with the objective of developing active 
project collaboration within the target area. These forums would 
not be regularly scheduled. Rather they would be conducted 
on as needed basis when potential partners within the planning 
region express interest through District initiated outreach tools 
(e.g., website, interviews, notices, stewardship summaries). This 
is an alternative to establishing a new organizational entity that 
requires regular meetings and represents a passive bureaucratic 
approach. The Stewardship forum would be creating an active 
market for partnerships on projects and issues. The attendance 
challenge would require commitment at a minimum level 
of participation or engagement as an outcome. The District 
watershed stewardship plans and planning documents from 
other participating jurisdictions would provide the necessary 
background information. This “market” driven approach could 
be especially effective for reach level restoration or enhancement 
(e.g., Calabazas Park with the City of San Jose). Similar forums for 
individual property owners could be held to promote stewardship 
responsibilities among land-owners. 

The District should also continue their involvement in other 
planning forums that would allow them to use the stewardship 
plans to advocate for land use and zoning decisions that promote 
improved conditions for water resources interests. 

11.4.5 Integrate Stewardship Planning Into 
CIP and Operations Project Planning 
Process 

The District’s watershed stewardship program will have a greater 
impact if a mechanism is identified to ensure that watershed 
stewardship documents and information are used in the project 
and operations planning processes. One such mechanism would 
be to integrate stewardship planning guidelines into a Quality 
Management System Environmental ISO based approach 
to ensure that a certain level of standards are achieved for 
implementing watershed stewardship policies and procedures. 
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A District appointed “watershed champion” would function as 
a watershed data steward and reviewer of completed guidelines 
to ensure that the stewardship standards for their watershed 
management unit have been met. 
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12.1 Scope and Limitations 

The compilation of this Chapter is based on the following efforts: 

• review of the key initiatives on going in the San Francisco 
Bay Area 

• discussion at the August 18, 2005 Stewardship Planning 
Advisory Group meeting 

• one-on-one discussions with other District staff and 
managers 

Based on best available information and resources available to 
this planning effort, the Plan compiled existing and historical 
conditions; developed vision statements for each watershed 
management unit; identified short, medium, and long-term efforts 
and programmatic actions, and developed a dynamic ranking 
process that allows the projects to be evaluated periodically. Figure 
12-1 depicts the planning process and its products. 

It is important to recognize that the initial planning effort only 
attempted to establish boundary conditions using a conceptual 
model as shown in Figure 12-2. This model acknowledges 
uncertainties associated with pre-settlement as well as existing 
conditions through technical analysis, and depicts that achieving 
restoration goals or watershed visions are socio-economic/policy 
choices often made by policy makers. 

Potential institutional collaborators could form focus groups to set 
priorities for implementation. 

12.2 Foundation for Effective 
Implementation 

Though not a decision document, the plan provides the 
framework for refinement or enrichment of the scientific 
knowledge base and dynamic application of the knowledge. It 
provides the basis for better informed executive decision making 
and policy making as it considered input from members of the 
Stewardship Planning Advisory Group, participating District 
Staff, and members from watershed groups. Nevertheless, 
implementation of actions would require further executive 
and policy level deliberation. This section highlights three 
elements that could facilitate such deliberations and successful 
implementation of the efforts. During the review of watershed 
lessons, the Stewardship Planning Advisory Group members 
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Figure 12-1. Process and products 


Figure 12-2. Watershed 
Stewardship Conceptual Model. 
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reflected that ownership, resources, and oversight are important 
for implementation. 

12.2.1 Ownership 

Ownership refers to the level of commitment key that 
stakeholders have to an action. Key stakeholders are those who 
must implement the action, as well as those who have the ability 
to block implementation. For example, a public agency cannot 
implement a restoration project if the land owners along the creek 
object to the action. To implement an action, a leader needs to 
emerge and partners, collaborators, or others need to be engaged 
throughout the planning process. Having a planning process that 
allows stakeholders to participate in defining the problem and 
identifying potential actions is key to effective ownership of the 
solution. 

Finally, because water resource interests transcend political 
boundaries, the District often relies on partnerships with cities, 
the county, or land owners to address water resource issues or 
needs. As shown in Figure 12-3, as a leader in water resources 
management, basic qualities, such as being adaptive, anticipating 
trends, and encouraging all to contribute by sharing the vision, are 
all key for effective implementation. 


12.2.2 Resources 

Resources refers to the financial, physical, and human capital 
that must be in place to implement a particular action. Financial 
capital refers to the money required to purchase goods or services. 



INFLUENCING FUTURE 
WITH VISION IN MIND 


Level 4 The District shares a comprehensive vision 


and encourages ALL to make decisions that 


are aligned with vision. 



ANTICIPATING TRENDS 


Level 3 


The District scans regional iniatives and interprets 
regulatory, technological, and policitcal trends for long¬ 
term impacts on water resources 


X 
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Level 2 


ADAPTABILITY 


The District adapts services quickly and seizes opportunities to meet 
the needs of a changing community. 



Level 1 


BASIC SERVICES 


The District provides services and delivers operating and capital projects, supporting 
comprehensive management of water resources. 


All four levels are needed in order for the District to meet community 
needs for excellent services and planning for the future. 

Illustration Adapted from Strategic Plan 2020 for the City of Fremont, California 


Figure 12-3 Building blocks for 
effective implementation. 


Santa Clara Valley Water District 


March 2006 


12-3 







Implementation 


Guadalupe Watershed Stewardship Plan 


Physical capital includes raw materials (e.g., native plants for 
planting along the riparian corridor) or the knowledge base 
established, (e.g., historical and existing conditions knowledge, 
draft visioning statements and projects lists), equipment, and 
office space. Human capital includes both the people who must 
carry out the actions and the human relationships and institutions 
that support the people who carry out the actions. Often times, 
the actions that we identified 

An advocate for a specific action would be an important element 
of the human capital for bringing a new project to life or to apply 
knowledge base to contribute to or influence project-specific 
planning efforts. Often times, it’s easy to see the need for more 
resources for a specific effort, however, matching the appropriate 
level of financial, physical, and human capital remains a challenge 
and would require leadership and would rely on the collective 
wisdom and creativity of owners to bring the resources together to 
make things happen. 

Appendix E of this plan outlines funding mechanisms in place. 

In addition, the Santa Clara Valley Water District’s Enhanced 
Practices Incentives Program highlighted recognition, monetary, 
and technical assistance and as other forms of incentives. 

12.2.2.1 Recognition 

This would involve periodically provide public acknowledge for 
agencies, organizations or individuals that successfully promote or 
implement Enhanced Practices for specific projects. 

12.2.2.2Monetary Incentive 

Monetary incentives can take the form of either (1) access to 
existing District grants such as trails, environmental, water 
conservation, and other grants programs or (2) opportunities 
for an individual, organization, or permit agency to partner 
for applying outside grant funds. In general, the types of funds 
potentially available are linked to certain types of activities. 
Therefore, if a local partner undertakes a specific type of project 
or activity, such as trail development or stream restoration, they 
would have the potential to access the monetary incentives 
allocated for those types of projects. 

12.2.2.3Technical Assistance 

The District can provide technical assistance as appropriate 
throughout the planning and permitting process. For example, 
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local partners could invite the District to share their water 
resources interests in a sequenced and structured manner such as: 

1. Actively contributing to the general plan, or area specific 
or water policy development processes 

2. Participating in problem identification processes to help 
assess bank erosion, effects of past ad hoc streambed 
and stream bank fixes, barriers to fish passage, degraded 
terrestrial or aquatic resources, and restoration potentials 
for public works and capital improvements projects. 

3. Providing technical insights on feasibility analysis on 
efforts affecting stream functions. 

4. Providing technical services or leveraging funding through 
the District and outside grants 

5. Providing coordinated maintenance services, such as 
stream or stormwater outfall maintenance work 

As more and more creek-friendly features are incorporated, the 
need for technical assistance may increase and thus requires 
adaptive mechanisms in place for service delivery. 

12.2.3 Oversight 

Oversight refers to the mechanisms put in place for systematically 
monitoring progress and evaluating effectiveness. The Stewardship 
Planning Advisory Group reflected that to further extend 
the stewardship planning efforts, an on-going forum would 
be key to promoting the effective uses of the historical and 
existing information, identifying additional actions and projects 
needed through an iterative process, identifying an advocate 
for implementation, monitoring effectiveness, and drawing out 
lessons learned. 

12.3 Pathways for Implementation 

Once foundations for implementation are in place, the pathways 
for implementation needed to be explored. The following 
highlights main pathways. 

12.3.1 Systematic use and enrichment of 
existing knowledge base 

Promoting the use of the systematic compilation of historical 
and existing information, visions and project ranking chapters 
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are key to institutionalize the knowledge base established in this 
planning process. As shown in Figure 12-4, typically the District’s 
knowledge about water supply, flood protection, ecological 
health, and recreation and open space or trails are scattered in 
many functional plans or reports. When a capital project team 
is starting the project planning phase, the effort for collecting 
background information is often a daunting and time consuming 
task. This stewardship plan attempted to systematically present the 
knowledge base for the project team’s use. Over time, the project 
team’s knowledge could further enrich the stewardship planning 
database and further advance the knowledge base. 

Additionally, the stewardship plan also provides improved 
accessibility and transparency on the knowledge base. Not 
only what we know about the watershed is systematically 
documented, but what we have yet to find out (data gaps) and 
resolve (unresolved comments) are also recorded. This would 
bring efficiency and increase the level of public debate about the 
problems identified and possible opportunities and constraints. 

It should be acknowledged that the information contained should 
be treated as dynamic knowledge base rather than a static one. For 
each Watershed Management Unit, further technical review and 


PROGRAMS 


WATERSHEDS 


PROJECTS 



Figure 12-4 Integrating stewardship planning introduction to existing/ongoing efforts. 
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critic would be needed for a more concise and updated picture of 
the historical, existing, and visioning information. 

A dynamic Web-Based Watershed Knowledge Management 
System would help facilitate improved accessibility and 
transparency as well as timeliness. This system would call for 
further expanding the Web-based Project Information system 
and integrating source data into the database to offer easy and 
dynamic access to the layers shown in the Stewardship Plans, to 
provide a mechanism for enriching/updating the knowledge base, 
which includes updating the data sources or filling in the data 
gaps identified. 

Finally, any lessons accumulated during the use of this 
information could inform further plan updates. For example, 
in the Ranking Chapter, planning recommendations are made 
for site-specific projects teams for applying these knowledge and 
insights to the extent possible. How to best apply the historical, 
existing, and rudimentary field data collection remains a 
challenge, and lessons can be shared as the knowledge applied for 
informing or influencing project-specific or site-specific efforts 
becomes readily available. 

12.3.2 Process for Implementing Newly 
Identified Efforts 

The Ranking chapter included new project ideas. As depicted in 
Figure 12-5, the majority of the programmatic and short-term 
efforts could be evaluated or prioritized every year through the 
budgeting process. Once selected for implementation, these efforts 
would be institutionalized as operations or basic services for 
implementation. Most of the medium-term efforts are expected 
to to funded through grants or partnership agreements, while 
long-term capital expenditures or land acquisition would require 
long-term funding strategies (e.g., Clean Safe Creek II). The 
long-term funding strategy would require advanced planning and 
creative financing and would require higher-level deliberations. 

It is important to point out, as projects, programs or efforts 
are being considered for implementation, further discussion 
and deliberation is needed following the framework that was 
established in this planning process. 

12.4 Partnership for Success 

Voluntary partnership or collaboration needs to be emphasized 
in implementation. Achieving a vision for each watershed 
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management unit requires cooperation from all who live and work 
in the land draining into the creeks surrounding the reservoirs and 
use water sup ply/treatment infrastructures. Often for different 
projects an entity's roles may differ. Figure 12-6 depicts the 
different levels of engagement for different types of projects, using 
the District as an example. 

While the District is a leader in some cases, it often needs to 
collaborate or partner with others to address key issues related 
to a creek. Often, several creeks meanders through one city; 
understanding key water resources issues affecting their urban 
landscape would be important for effective land use decision. 

Thus, developing issue summaries city-by-city would be useful for 
fostering effective partnership/collaborative efforts. 

Partners or collaborators could formalize a group or forum to 
share successes and lessons learned and monitor the progress 
towards achieving the vision established. Examples of on-going 
forums include a subgroup or work group chartered by the Santa 
Clara Basin Watershed Management Initiative, Santa Clara Valley 
Water District Advisory Committees, and Watershed Councils 
or a newly formed group charged to advance watershed visions 
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Figure 12-6 Different levels of District involvement. 

formulated in this process. This could establish effective oversight 
for implementation as well as providing an avenue for public 
outreach. The oversight function would include: 


• Up-keeping the hard copy of the plan 

• Identifying and supporting champions for advocating 
implementation and communicating progress on 
commitments made 

• Establishing programmatic performance measures 

• Tracking and communicating to others about the progress 
of the actions taken 


12.5 Performance Measures 

Performance measures could serve as the basis for tracking 
implementation progress. Both process-based (or programmatic) 
or outcome-based measures are important. The partners or 
collaborators as a part of the oversight functions could develop 
programmatic measures, while this plan already accumulated 
some outcome-based measures for land use, hydrology and 
geomorphology, water supply, flood protection, ecological health, 
and open space and trails. Other on-going data collection efforts, 
including project specific data collection efforts, the Watershed 
Health Monitoring Program, and other score cards, could further 
supplement and refine the work documented in this plan. It is 
critical that these performance measures be an integral part of the 
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watershed knowledge base and an on-going tracking/oversight 
process. 


12.6 Benefits of the Stewardship 
Plan 


This section summarizes benefits the plan could provide for the 
Resources Managers, Technical Staff, and community builders. 


12.6.1 Benefits to the Resource Managers 


Resource managers are executives and managers from the District, 
cities, counties, state and federal agencies as well as business 
communities and civic and community groups with an interest or 
focus in water resources management. 

Transform water resources interests into visions for each 
WMU. The visions drafted provided the basis for addressing 
the water resources related outcome areas: water supply, flood 
protection, ecological health, and open space, trails, and 
recreation. The visions communicate to a broad audience 
about the collective water resources interests and the rationale 
supporting these interests. 

Create a dynamic tool for project ranking. The project ranking 
process, described in Chapter 11, provides a method to compare 
benefits of the actions identified. Linking with the existing 
ranking processes in place, the dynamic tool provides the basis for 
systematic implementation of actions that could advance toward 
a vision. It also assists staff in formulating efforts that are multi¬ 
objective. 

Provide a comprehensive overview of planned and ongoing 
watershed activities or planned work within each WMU. It 
can be difficult or time consuming for staff to obtain information 
about the wide variety of projects and programs undertaken by 
other agencies, who in turn may not be aware of the projects 
and policies of the District. This document could be used as an 
initial tool for communication with internal staff and external 
stakeholders, and provides external stakeholders with insight into 
key efforts and initiatives. 

Provide a tool for adaptive management. Adaptive management 
is a concept followed by most managers but not officially 
documented as practice. It is the ability to modify decisions when 
new changes arise affecting the reasoning behind the original 
decision. As conditions in the watershed change, the Plan can be 


12-10 


March 2006 


Santa Clara Valley Water District 


6 



Guadalupe Watershed Stewardship Plan 


Implementation 


updated so that resources are reallocated to ensure performance 
objectives are obtained. Without periodic updates indicative of 
adaptive management, projects implemented may no longer be 
required or may no longer match water resources needs. 

12.6.2 Benefits to Technical Staff 

Technical staff refers to engineers, planners, biologists, and other 
professionals who gathers and analysis information for use in 
planning, project design, or construction. He or she could serve 
public, private, or non-profit entities. 

Improve opportunities for balancing water supply and flood 
protection needs. If not coordinated well, a not well-thought out 
flood protection sitting on top of unconfined groundwater zone 
may be adequate for preventing flood damages but could hamper 
groundwater recharge capacity. By having a comprehensive vision 
for the WMU, it would trigger the consideration for all key water 
resources interests from the beginning of a site-specific planning 
process. This allows a more coordinated way to address impacts on 
groundwater recharge resulting from impervious flood protection 
structures. 

Community building by establishing the basis for seeking 
outside funding assistance for small-scale projects. When 
encountering funding needs by watershed groups, land owners 
or cities, this plan provides basic and systematic framework for 
project identification and ranking and would strengthen the 
competitiveness of the proposals steming from this plan. 

Provide an approach to partnering to implement multiple 
benefit projects Projects benefiting the watershed inherently 
have multiple stakeholders that receive the benefits provided by 
the project. However, mechanisms to share the costs or partner in 
project implementation are required to accelerate implementation, 
minimize implementation issues, and ensure sufficient resources 
are available to implement projects. The stewardship plan 
identifies opportunities for projects to meet multiple objectives 
from the beginning, rather than incorporating restoration or 
recreation into the project once it is underway. By identifying 
these opportunities prior to starting most projects, one could 
minimize redesign and obtain community and stakeholder 
support for their project well in advance. 
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12.6.3 Benefits to Community Builders 

Community builders include businesses, residences, land owners, 
land use agencies, civic/watershed groups, or individuals. The 
benefits are. 

Improved transparency and accessibility of watershed 
knowledge. Historically, staff interaction with the public has 
been as the result of required public outreach, such as public 
EIR meetings, or through the Board. These settings are typically 
very structured in format, and one-on-one interaction and 
exploration of individual ideas and concerns is not always 
possible. Additionally, technical information has always been 
hard to access and costly to obtain. The work products provide 
improved accessibility of watershed knowledge through web-based 
information management system and through the sharing of 
working knowledge. 

Increased awareness of the vision or key water resources 
interests. Visioning statements could be further refined and 
could be used as the basis for entities to forge partnerships and 
collaborative efforts, inspire creativity, and create new interest in 
promoting water resources interests through a variety of avenues, 
e.g., land use decision-making processes, community service 
projects, capacity building activities (volunteer monitoring/ 
education), environmental advocacy, and policy-making processes. 
The historical, existing conditions and visioning illustrations are 
tools that could be used for more organized and effective work 
through these avenues. A concise and simpler version of key 
information can be customized for specific uses. 

Increased awareness of the planned and ongoing activities The 
ranking chapter contains a preliminary list of key projects and 
could help groups to be proactive in coordination and minimizing 
overlap of activities. It will also help in the planning of future 
improvements by others. For example, if a trail is desired along a 
creek, it could be constructed with partial funding from the local 
jurisdiction at the same time as a flood protection project that has 
been identified and prioritized by the plan. 

12.7 Plan Updates 

A number of triggers for updating the Plan have been identified 
and illustrated in Figure 12-7, which include the following: 

• Changes in watershed conditions based on review of 
additional data; 
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Figure 12-7 Triggers for Plan 
Updates 


• Regional efforts that start the implementation of the 
projects identified 

• Completion of regional watershed planning efforts such as 
the San Francisco Bay Salt Pond Restoration effort, the Bay 
Area Integrated Water Resources Management Plan, and 
other efforts; 

• Regulatory changes; 

• Budget cycle updates; 

• Adaptive Management; and 

• Major changes in the funding picture. 
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Implementation 


Guadalupe Watershed Stewardship Plan 


Because information in this plan is organized at the Watershed 
Management Unit level, a sequenced or prioritized schedule 
of updates could be established, thus allowing the Watershed 
Stewardship Plan to serve as a dynamic and iterative tool for 
strategically addressing water resources issues one unit at a time. 
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